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1 . 0 I N T R O D U C T I O N
T h i s H e a l t h a n d S a f e t y P l a n ( H S P ) h a s been f o r m u l a t e d t o s e t f o r t h t h e g u i d e l i n e s f o rs a f e t y and h e a l t h issues and a p p r o p r i a t e p r o c e d u r e s t o b e f o l l o w e d d u r i n g th e i n v e n t o r y
and c l e a n u p o f the S i e f k e and Brownlee p r o p e r t i e s . Both p r o p e r t i e s are l o c a t e d in thetown o f L i b b y , M o n t a n a . T h e work i s b e i n g p e r f o r m e d u n d e r C o n t r a c t N o . D T R S 5 7 -01-D-30006, T a s k Order No. 003.
T h i s p l a n covers work b e i n g p e r f o r m e d b y K u o E n v i r o n m e n t a l S e r v i c e s ( K E S )
e m p l o y e e s a n d s u b c o n t r a c t o r s . W h i l e a t t h e L i b b y P r o j e c t s i t e , K E S e m p l o y e e s a n ds u b c o n t r a c t o r s w i l l a l s o f o l l o w t h e L i b b y P r o j e c t H e a l t h a n d S a f e t y P r o g r a m p r e p a r e d b y
C O M F e d e r a l P r o g r a m s C o r p o r a t i o n .
1 . 1 K E S C o r p o r a t e H e a l t h a n d S a f e t y P r o g r a m
K E S m a i n t a i n s a c o m p r e h e n s i v e H e a l t h a n d S a f e t y P r o g r a m c o n s i s t e n t w i t h t h eg u i d e l i n e s a n d r e q u i r e m e n t s p r e s e n t e d i n t h e f o l l o w i n g d o c u m e n t s . K u o c o n s i d e r s
s a f e t y t h e h i g h e s t p r i o r i t y d u r i n g f i e l d a c t i v i t i e s i n v o l v i n g p o t e n t i a l l y c o n t a m i n a t e dm a t e r i a l s and ha s e s t a b l i s h e d a p o l i c y o f m i n i m i z i n g e x p o s u r e , wh i ch must b e u p h e l d
on all p r o j e c t s . P r o j e c t a c t i v i t i e s w i l l be conduc t ed in a manner that minimize s the
p o s s i b i l i t y o f i n j u r y , a c c i d e n t , o r i n c i d e n t occurrence. K E S e m p l o y e e s , s u b c o n t r a c t o r s ,and v i s i t o r s ar e r equ ir ed t o read and s i g n th e HSP b e f o r e s i t e en try.

OSHA Safety and Health Standards, 29 CFR 1 9 1 0 / 1 9 2 6 , U. S. D e p a r t m e n t of
L a b o r , O c c u p a t i o n a l S a f e t y a n d H e a l t h A d m i n i s t r a t i o n

O S H A Standard, 2 9 C F R 1 9 2 6 . 6 5 , H a z a r d o u s W a s t e O p e r a t i o n s a n d
E m e r g e n c y R e s p o n s e

Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities. N I O S H / O S H A / E P A / U S C G , D H H S ( N I O S H ) P u b l i c a t i o n N o .
8 5 - 1 1 5 , 1985

US Army Corps of Engineers Safety and Health Requirements Manual, EM
385-1-1, October 1992

US ACE, Appendix B, Safety and Occupational Health Document Requirements
for Hazardous, Toxic, and Radioactive Waste (HTRW) Activities, ER
385-1-92

American Conference of Governmental Industrial Hygienists (ACGIH), T h r e s h o l dL i m i t V a l u e s a n d B i o l o g i c a l E x p o s u r e I n d i c e s f o r 1994-1995
CAL-OSHA, 8 OCR Chapter 4, S u b c h a p t e r 7, G e n e r a l Safety Order s



CAL-OSHA, 8 OCR Chapter 4, S u b c h a p t e r 4 , C o n s t r u c t i o n S a f e t y Orders
Health and Safety Manual, KUO E n v i r o n m e n t a l Inc. , S e p t e m b e r 1994

S t a n d a r d O p e r a t i n g P r o c e d u r e s ( S O P s ) i n K E S ' s H e a l t h a n d S a f e t y M a n u a l r e l a t e d t o
so i l e x cava t i on a c t i v i t i e s are i n c l u d e d in A p p e n d i x F for re f erence .
1.2 B a c k g r o u n d
W.R. Grace p r e v i o u s l y o p e r a t e d a v e r m i c u l i t e mine o u t s i d e o f the town of L i b b y ,
M o n t a n a . T h e mine i s l o c a t e d o n Z o n o l i t e M o u n t a i n a p p r o x i m a t e l y seven m i l e snor theas t o f L i b b y . V e r m i c u l i t e i s used in various b u i l d i n g m a t e r i a l s and t e x t i l e s . It i sa l s o used as a sub base and as a soi l c o n d i t i o n e r . A c c o r d i n g to h i s t o r i c a l r e cord s , 80
percent o f t h e w o r l d ' s v e r m i c u l i t e came f r o m t h e W.R. Grace V e r m i c u l i t e M i n e . T h e
mine b e g a n o p e r a t i o n in 1924 and was o p e r a t e d u n t i l 1990. W h e n the mine was ino p e r a t i o n , th e or e was t r u c k e d t o th e mi l l . P r o c e s s i n g a t th e mi l l i n c l u d e d s c r e e n i n g the
ore in t o various sizes and r u n n i n g the ore t h r o u g h an e x p a n s i o n oven to increase the
size o f t h e v e r m i c u l i t e p a r t i c l e s . T h e s i te a l s o i n c l u d e d a r a i l r o a d l o a d i n g f a c i l i t y whereproc e s s ed and u n p r o c e s s e d or e wa s l o a d e d onto r a i l c a r s f or s h i p m e n t and d i s t r i b u t i o n .
T h i s s i t e i s a l s o r e f e r r e d t o a s t h e " S c r e e n i n g P l a n t " , " R a i l r o a d L o a d i n g F a c i l i t y " a n d
"Raintre e N u r s e r y " . T h e S c r e e n i n g P l a n t s i t e i s l o c a t e d a p p r o x i m a t e l y 4 . 5 m i l e sn o r t h e a s t o f L i b b y on the n o r t h e a s t s i d e o f the K o o t e n a i River.
T h e W.R. Grace v e r m i c u l i t e c o n t a i n s c o n c e n t r a t i o n s o f t r e m o l i t e . T r e m o l i t e i s a rare
and e x c e e d i n g l y t o x i c f o r m o f a sbe s to s . D u r i n g th e s i x d e c a d e s o f o p e r a t i o n o f t h emine a n d s c r e e n i n g p l a n t m i l l i o n s o f t on s o f v e r m i c u l i t e w a s mined a n d s h i p p e d f r o m
L i b b y . I t i s a l s o e s t i m a t e d t h a t t on s o f a s b e s t o s w a s a l s o r e l e a s e d i n t o t h e a i r c a u s i n g
p o s s i b l e c o n t a m i n a t i o n o f var iou s p a r t s o f t h e area, i n c l u d i n g p o r t i o n s o f t h e town o f
L i b b y .
1 . 3 S i t e L o c a t i o n
T h e main work area i s t h e S i e f k e p r o p e r t y . T h e S i e f k e p r o p e r t y i s l o c a t e d a t 3496 H W Y
2 S o u t h , i n L i b b y , M o n t a n a . S e e a t t a c h e d S i t e M a p s ( A p p e n d i x A ) . T h e S i e f k e s i t e
c o n t a i n s several s t r u c t u r e s , a g a r d e n area, a c o r r a l , and numerous v e h i c l e s andt rac tor s . P o s s i b l e causes o f a sbe s to s c o n t a m i n a t i o n a t t h i s s i t e i s a i rborne d u s t ,
p u r c h a s e and s t o r a g e o f e q u i p m e n t o b t a i n e d f r o m s a l e s at the mine , and use o fv e r m i c u l i t e a s a so i l c o n d i t i o n e r . T h e s t r u c t u r e s i n c l u d e t h e f o l l o w i n g :• H o u s e - s i n g l e s t o ry , s i n g l e f a m i l y d w e l l i n g• W a r e h o u s e - wooden s i n g l e s tory u n f i n i s h e d mote l• S t o r a g e - two story metal b u i l d i n g w i th a t t a c h e d wooden s t r u c t u r e s• W o o d S h e d - two story wooden b u i l d i n g• Barn - s i n g l e s tory wooden b u i l d i n g

• S c h o o l Bus - c u r r e n t l y b e ing used as s t orage



• S e v e r a l s m a l l e r wooden and me ta l s h e d s
The second work area i s the Brownlee p r o p e r t y . The Brownlee p r o p e r t y i s l o c a t e d at8 1 9 C a b i n e t View H e i g h t s , i n L i b b y M o n t a n a . T h e Brownlee s i t e c on s i s t s o f a s i n g l e -f a m i l y d w e l l i n g , a l a n d s c a p e d y a r d , and a g a r d e n area. A s b e s t o s c o n t a m i n a t i o n a t t h i s
s i t e c o n s i s t s of the i m p o r t and use of v e r m i c u l i t e as a so i l c o n d i t i o n e r . See a t t a c h e d
S i t e M a p s ( A p p e n d i x A ) .
1.4 S c o p e of W o r k
W o r k u n d e r t h i s t a sk order c o n s i s t s o f three work p h a s e s . P h a s e I i s the p r o d u c t i o na n d s u b m i t t a l o f p l a n s . P h a s e I I i s p r o j e c t p l a n n i n g a n d p r o d u c t i o n o f a n I n v e n t o r y /
A p p r a i s a l R e p o r t o f p r o p e r t y i t ems a t t h e S i e f k e s i te. P h a s e I I I i s t h e c l e a n u p a n d
d i s p o s a l a c t i v i t i e s a t t h e S i e f k e a n d Brownle e s i t e s . S p e c i f i c t a s k s a r e a s f o l l o w s :
Phase I• S u b m i t t a l o f t h e P r o j e c t W o r k P l a n ( P W P ) , S i t e S p e c i f i c H e a l t h a n d S a f e t y P l a n

( H S P ) a n d P r o j e c t S c h e d u l e
P h a s e I I

• M o b i l i z a t i o n t o S i t e
• Removal C o s t m a n a g e m e n t S y s t e m ( R C M S ) t r a i n i n g

Siefke Site:
• S e t u p o f t e m p o r a r y f a c i l i t i e s a t s i t e• C o n s t r u c t i o n o f d e c o n t a m i n a t i o n f a c i l i t i e s• C o n s t r u c t i o n o f t e m p o r a r y s t o r a g e f a c i l i t i e s
• Removal and i n v e n t o r y of p r o p e r t y i t ems
• S t o r a g e o f p r o p e r t y i t ems
• S u b m i t t a l o f I n v e n t o r y / A p p r a i s a l R e p o r t

Brownlee Site:
• C o o r d i n a t i o n w i t h C O M F e d e r a l P r o g r a m s C o r p o r a t i o n ( C O M ) a n d D O T V o l p e

r e p r e s e n t a t i v e s t o d e t e r m i n e s c ope and ex t en t s o i l e x c a v a t i o n and removal
a c t i v i t i e s

P h a s e I I ISiefke Site:
• D e c o n t a m i n a t i o n of p r o p e r t y i t ems d e s i g n a t e d to be s a l v a g e d• S t o r a g e o f d e c o n t a m i n a t e d s a l v a g e i t ems
• T r a n s p o r t a t i o n and removal of p r o p e r t y i t ems d e s i g n a t e d to be d i s p o s e d of• D e m o l i t i o n o f d e s i g n a t e d s t ru c tur e s
• D e c o n t a m i n a t i o n o f d e s i g n a t e d s t r u c t u r e s• E x c a v a t i o n of c o n t a m i n a t e d s o i l s



• T r a n s p o r t a t i o n and d i s p o s a l o f c o n t a m i n a t e d s o i l s
• B a c k f i l l i n g o f e x c a v a t i o n s wi th a p p r o p r i a t e c l ean i m p o r t e d so i l
• S i t e c l e a n u p• D e m o b i l i z a t i o n

Brownlee Site:• Removal o f f e n c e (i f r e q u i r e d )• E x c a v a t i o n of c o n t a m i n a t e d s o i l s
• T r a n s p o r t a t i o n and d i s p o s a l o f c o n t a m i n a t e d s o i l s• B a c k f i l l i n g o f e x cava t i on s w i th a p p r o p r i a t e c l ean i m p o r t e d so i l• R e i n s t a l l a t i o n o f f e n c e ( i f n e c e s s a r y )
• S i t e c l e a n u p
• D e m o b i l i z a t i o n

1.5 Key P e r s o n n e l and O r g a n i z a t i o n
T h e p r o j e c t o r g a n i z a t i o n chart i s p r e s e n t e d i n A p p e n d i x B . T h e s a f e t y a n d h e a l t hd e s i g n e e s a n d t h e i r g e n e r a l r e s p o n s i b i l i t i e s a r e p r e s e n t e d be low. F i e l d e m p l o y e e s
have OSHA 40-hour h a z a r d o u s waste o p e r a t i o n s t r a i n i n g , a s w e l l a s required
r e f r e s h e r s a n d a n y o t h e r a d d i t i o n a l t r a i n i n g required b y t h e i r j o b d u t i e s .
P r o j e c t M a n a g e r
K E S P r o j e c t M a n a g e r , M r . M a r k H a l l o c k , c o m m u n i c a t e s d i r e c t l y w i t h t h e U S D O Tr e p r e s e n t a t i v e a n d w i l l serve a s t h e p r i m a r y p o i n t o f c on ta c t . H e i s r e s p o n s i b l e f o r a l l
s i t e a c t i v i t i e s i n c l u d i n g :

• E n s u r i n g t h a t s a f e t y and h e a l t h r e q u i r e m e n t s are met.
• B r i e f i n g f i e l d team o n s p e c i f i c d u t i e s .
• C o n t r o l l i n g s i t e access.
• P r o v i d i n g l i a i s o n w i t h p u b l i c o f f i c i a l s .

C o r p o r a t e S a f e t y a n d H e a l t h O f f i c e r
A s t h e C o r p o r a t e S a f e t y a n d H e a l t h O f f i c e r ( S H O ) a n d C e r t i f i e d I n d u s t r i a l H y g i e n i s t( C I H ) , M r . M i c h a e l R i d o s h i s r e s p o n s i b l e f o r t h e d e v e l o p m e n t o f t h i s H S P i n c o m p l i a n c e
wi th O S H A s t a n d a r d s a n d K E S s a f e t y a n d h e a l t h p o l i c i e s . A d d i t i o n a l r e s p o n s i b i l i t i e s
i n c l u d e :

• M o d i f y i n g a n d / o r d e v e l o p i n g n e w s a f e t y a n d h e a l t h p r o c e d u r e s a s necessary.• E n s u r i n g a l l on-s i t e p e r s o n n e l have been m e d i c a l l y c e r t i f i e d and t r a i n e d inaccordance wi th a p p l i c a b l e O S H A s t a n d a r d s i n order t o p e r f o r m f i e l d a c t i v i t i e s .
• Reviewing m e d i c a l s u r v e i l l a n c e p r o c e d u r e s a s o u t l i n e d i n K E S ' s S a f e t y a n dH e a l t h P l a n .



• C o n d u c t i n g i n i t i a l s i t e - s p e c i f i c t r a i n i n g .
• B e i n g a v a i l a b l e f o r c o n s u l t i n g d u r i n g work a c t i v i t i e s a n d f o r emergenc i e s .• R e v i e w i n g a c c i d e n t r e p o r t s , a i r m o n i t o r i n g r e p o r t s , and d a i l y i n s p e c t i o n r epor t s .• S e l e c t i n g r e s p i r a t o r y p r o t e c t i o n , p e r s o n a l p r o t e c t i v e e q u i p m e n t ( P P E ) , a n d l e v e l s

o f p r o t e c t i o n .
• A u t h o r i z i n g a s t op-work order i f he d e t e r m i n e s , in c o n s u l t a t i o n w i th the Sit eS a f e t y O f f i c e r ( S S O ) , tha t a s a f e t y hazard o r p o t e n t i a l l y d a n g e r o u s s i t u a t i o ne x i s t s .

S i t e S a f e t y O f f i c e r
M r . Robert H u m s w i l l b e t h e S i t e S a f e t y O f f i c e r ( S S O ) o n t h i s p r o j e c t . T h e S S O
i m p l e m e n t s and e n f o r c e s t h e p r o j e c t s a f e t y p r o g r a m and p r o c e d u r e s a t t h e p r o j e c t s i t e .T h e S S O h a s s a f e t y a n d h e a l t h experience. T h e S S O w i l l report d i r e c t l y t o t h e S H O .On-site s a f e t y a n d h e a l t h concerns w i l l b e t h e r e s p o n s i b i l i t y o f t h e S S O . S p e c i f i cr e s p o n s i b i l i t i e s i n c l u d e :

• S e l e c t i n g t h e p r o p e r l e v e l o f P P E a n d r e s p i r a t o r y p r o t e c t i o n i n ac cordance w i t ht h i s H S P a n d e n s u r i n g i t s u s e b y a l l on s i t e e m p l o y e e s .
• R e g u l a r l y i n s p e c t i n g a l l P P E a n d p r o v i d i n g p r o p e r m a i n t e n a n c e a n d s t o r a g e o f

P P E .
• M o n i t o r i n g on- s i t e workers f o r s i g n s o f s tre s s ( e . g . , heat s t r e s s , co ld e x p o s u r e ,t o x i c e x p o s u r e , a n d g e n e r a l f a t i g u e ) .
• P a r t i c i p a t i n g i n t h e p r e p a r a t i o n o f t h e H S P a n d e n s u r i n g i t s i m p l e m e n t a t i o n o ns i t e .• C o n d u c t i n g d a i l y s a f e t y m e e t i n g s a n d i n s p e c t i o n s .
• I m p l e m e n t i n g evacuat ion pro c edur e s and c o o r d i n a t i n g emergency on-si te

m e d i c a l care and services , when necessary.
• K e e p i n g t h e p r o j e c t S H O a p p r a i s e d o f a n y c o n d i t i o n s n o t covered i n t h i s H S P .
• I s s u i n g a s t o p - w o r k o r d e r i f s i t e c o n d i t i o n s c h a n g e or i f p r o c e d u r e s ar e no t b e i n gf o l l o w e d o r a p p e a r i n a d e q u a t e .

Other P r o j e c t P e r s o n n e l
K E S a n d s u b c o n t r a c t o r p e r s o n n e l w h o c o n s t i t u t e t h e f i e l d t eam w i l l have t h e f o l l o w i n gi n d i v i d u a l a n d c o l l e c t i v e r e s p o n s i b i l i t i e s :

• Read a n d b e t h o r o u g h l y f a m i l i a r w i t h a l l a s p e c t s o f t h e H S P .• C o m p l e t e a l l a s s i g n e d ta sk s i n c o m p l i a n c e w i t h t h e H S P .
• N o t i f y t h e S H O o f a n y p o t e n t i a l l y u n s a f e c o n d i t i o n s .• A t t e n d a l l on-site s a f e t y m e e t i n g s .

T h e f i e l d team w i l l i n c l u d e a t l e a s t t w o i n d i v i d u a l s w i t h current C P R a n d F i r s t - A i dt r a i n i n g .



2 . 0 P O T E N T I A L S A F E T Y A N D H E A L T H H A Z A R D S
T h i s s e c t ion p r e s e n t s t h e p o t e n t i a l c h e m i c a l , p h y s i c a l , b i o l o g i c a l , a n d t a s k - s p e c i f i ch a z a r d s po s ed t o s i t e workers a n d t h e p u b l i c d u r i n g t h e f i e l d a c t i v i t i e s .
2 . 1 P u b l i c S a f e t y a n d H e a l t h
The s i t e a c t i v i t i e s pose m i n i m a l r i sk , i f any, t o the p u b l i c and because the work i s
p e r f o r m e d in a l i m i t e d access area. P o t e n t i a l ri sks to p u b l i c s a f e t y and h e a l t h are
l i m i t e d t o p h y s i c a l i n j u r y d u r i n g s i t e work a n d h a u l i n g o f t h e m a t e r i a l s . T o avoid the s er i s k s , t h e p r o j e c t s i t e w i l l b e p a r t i t i o n e d o f f t o pr even t u n a u t h o r i z e d access and w a r n i n gs i g n s wi l l be p o s t e d . D e s i g n a t e d t r u c k i n g routes wi l l be e s t a b l i s h e d and adher ed to
d u r i n g h a u l i n g o f m a t e r i a l s t o and f r o m th e work si tes .
2 . 2 W o r k e r S a f e t y a n d H e a l t h
P o t e n t i a l h a z a r d s a t t h e s i t e i n c l u d e :

• A s b e s t o s e x p o s u r e ;
• P h y s i c a l hazard s f r o m l i f t i n g , t r i p p i n g , e q u i p m e n t o p e r a t i o n s , f a l l i n g , a n d

exces s ive noi s e l e v e l s ;
• H e a t s t r e s s ;
• B i o l o g i c a l h a z a r d s f r o m a n i m a l b i t e s , inset s t i n g s , a n d b ird a n d r o d e n t d r o p p i n g s .

T h i s H S P d e s c r i b e s K E S ' s S O P s ( A p p e n d i x F ) , p o t e n t i a l h a z a r d s t o s a f e t y a n d h e a l t h ,the measures to be t aken by KES p e r s o n n e l and s u b c o n t r a c t o r s to m i n i m i z e t h o s e
h a z a r d s , and p r o c e d u r e s to be f o l l o w e d in the event of an e m e r g e n c y on s i t e .

2.2.1 C h e m i c a l H a z a r d s
T h e c o n t a m i n a t e o f concern f o r t h i s p r o j e c t i s a s b e s t o s . A s b e s t o s i s a g e n e r i c term f o ra g r o u p o f s i x n a t u r a l l y o c c u r r i n g , f i b r o u s s i l i c a t e m i n e r a l s t h a t have been w i d e l y used i n
commerc ia l p r o d u c t s . A s b e s t o s m i n e r a l s f a l l i n t o t w o g r o u p s o f c l a s s e s : s e r p e n t i n e
asbe s t o s a n d a m p h i b o l e a s b e s t o s .
S e r p e n t i n e a s b e s t o s i n c l u d e s t h e m i n e r a l c h r y s o t i l e , which i s a m a g n e s i u m s i l i c a t e
minera l . S e r p e n t i n e asbe s to s pos se s se s r e l a t i v e l y l o n g a n d f l e x i b l e c r y s t a l l i n e f i b e r st h a t are c a p a b l e o f b e i n g woven.
A m p h i b o l e a sb e s t o s i n c l u d e s t h e m i n e r a l s a m m o n i t e , c r o c i d o l i t e , t r e m o l i t e ,a n t h o p h y l l i t e , a n d a c t i n o l i t e . A m p h i b o l e a sbe s to s f o r m s c r y s t a l l i n e f i b e r s t h a t a r es u b s t a n t i a l l y more b r i t t l e t h a n s e r p e n t i n e asbestos.



T h e v e r m i c u l i t e mined f r o m t h e L i b b y s i t e c o n t a i n s c o n c e n t r a t i o n s o f t r e m o l i t e .T r e m o l i t e - a c t i n o l i t e a sbe s to s is known to be pr e s en t at the s i t e .
A s b e s t o s i s o f p o t e n t i a l h e a l t h concern because chroni c i n h a l a t i o n e x p o s u r e t o
excessive l e v e l s o f a sb e s t o s f i b e r s s u s p e n d e d in the air can r e s u l t in l u n g d i s e a s e suchas a s b e s t o s i s and l u n g cancer and m e s o t h e l i o m a . A s b e s t o s i s i s a non-cancer t y p e ofd i s ea s e t h a t makes b r e a t h i n g p r o g r e s s i v e l y more d i f f i c u l t d u e t o s c a r r i n g o f t h e l u n g
t i s s u e . A s b e s t o s i s can be f a t a l . A s b e s t o s f i b e r s can a l s o cause l u n g cancer andm e s o t h e l i o m a . M e s o t h e l i o m a i s a rare cancer of the l i n i n g o f the l u n g s and chestcavi ty. M e s o t h e l i o m a i s a l w a y s fa ta l and a l m o s t a l w a y s i s a s s o c ia t ed wi th a s b e s t o se x p o s u r e s . A s b e s t o s ha s a l s o been a s s o c ia t ed w i th increase s in d i g e s t i v e cancers
f r o m a c c i d e n t a l i n g e s t i o n .
T h e p r i m a r y concern i s b r e a t h i n g a irborne a sbe s to s f i b e r s . A l l s i t e p e r s o n n e l w i l l b ep r o t e c t e d f r o m a s b e s t o s e x p o s u r e t h r o u g h work p r a c t i c e s . T h e s e work p r a c t i c e s w i l li n c l u d e w e t t i n g t e c h n i q u e s , c over ing t r u c k s d u r i n g h a u l i n g , b a g g i n g i t ems f o r d i s p o s a l ,
c o n s i d e r i n g wind d i r e c t i o n d u r i n g work a c t i v i t i e s , a i r m o n i t o r i n g , a n d p r o p e r u s e o f P P E .

2.2.2 P h y s i c a l H a z a r d s
P h y s i c a l h a z a r d s a r e i n h e r e n t l y p r e s e n t d u r i n g f i e l d o p e r a t i o n s . T h e p r i m a r y h e a l t h r i s kf o r t h i s p r o j e c t i s a s s o c i a t e d w i t h e x c a v a t i o n a n d d e m o l i t i o n a c t i v i t i e s . Other p h y s i c a l
h a z a r d s p r e s e n t e d a t the s i t e w i l l i n c l u d e the mechani ca l hazard s and noise e x p o s u r e
a s s o c i a t e d w i t h t h e o p e r a t i o n o f heavy e q u i p m e n t , a n d s l i p / t r i p / f a l l h a z a r d s a s s o c i a t e dw i t h o p e r a t i o n s c o n d u c t e d i n a f i e l d e n v i r o n m e n t . A p p l i c a b l e S O P s a r e i n c l u d e d i n
A p p e n d i x F . T y p i c a l p h y s i c a l h a z a r d s p r e s e n t o n t h e s i t e a n d m e t h o d s t o p r e v e n t i n j u r ydue to the s e h a z a r d s are d e s c r i b e d be low.
H e a v y E q u i p m e n t O p e r a t i o n
T h e worker c a n e f f e c t i v e l y e l i m i n a t e s a f e t y h a z a r d s a s s o c i a t e d w i t h t h e o p e r a t i o n o f
heavy e q u i p m e n t i f a c o n s t a n t awareness o f t h e s e h a z a r d s i s m a i n t a i n e d . C o n s t a n t
v i s u a l o r verbal c on ta c t w i t h t h e e q u i p m e n t o p e r a t o r w i l l f a c i l i t a t e such awareness .
S l i p , T r i p a n d F a l l H a z a r d s
W h i l e i t i s d i f f i c u l t t o p r e v e n t s l i p / t r i p / f a l l h a z a r d s , r i sk o f i n j u r y w i l l b e m i n i m i z e d b y
i m p l e m e n t i n g p r o p e r s i t e c o n t r o l measures such a s d a i l y s a f e t y m e e t i n g s , p r o p e rf o o t w e a r , a n d b y k e e p i n g t h e work area f r e e o f o b s t r u c t i o n s a n d s p i l l e d f l u i d s .



L i f t i n g H a z a r d s
F i e l d o p e r a t i o n s o f t e n require t h a t heavy p h y s i c a l l a b o r t a s k s b e p e r f o r m e d . A l le m p l o y e e s w i l l b e i n s t r u c t e d i n p r o p e r l i f t i n g t e c h n i q u e s . A d d i t i o n a l l y , e m p l o y e e s w i l l b e
i n s t r u c t e d t o no t a t t e m p t t o l i f t l a r g e or heavy o b j e c t s w i t h o u t a s s i s t a n c e .
T o o l a n d E q u i p m e n t H a z a r d s
S a f e t y h a z a r d s pr e s en t d u r i n g th e u s e o f t o o l s and e q u i p m e n t ar e g e n e r a l l y a s s o c ia t ed
wi th i m p r o p e r t oo l h a n d l i n g a n d i n a d e q u a t e m a i n t e n a n c e . M a n a g e m e n t o f t h e s e
h a z a r d s i n v o l v e s r i g o r o u s m a i n t e n a n c e o f t o o l s a n d e q u i p m e n t a n d e f f e c t i v e t r a i n i n g o fe m p l o y e e s in the p r o p e r u s e o f the s e t o o l s .
N o i s e L e v e l s
W h e n e v e r f e a s i b l e , noise l e v e l s , i d e n t i f i e d as e x c e e d i n g 85 d e c i b e l s as a t ime w e i g h t e d
average over an 8-hour d a y , wi l l be r educed by means of e n g i n e e r i n g c o n t r o l s . T h e s e
c o n t r o l s w i l l i n c l u d e i s o l a t i o n , e n c l o s u r e , a n d a p p l i c a t i o n o f noise r e d u c t i o n m a t e r i a l s .
H e a r i n g p r o t e c t i o n s h a l l b e worn a t a l l t i m e s when noise l e v e l s ar e s u s p e c t e d o f b e i n g
equal to or e x c e e d i n g 85 d e c i b e l s . Use o f p o r t a b l e " w a l k m a n - t y p e " r a d i o s i s p r o h i b i t e d
o n t h e s i t e . A c o p y o f t h e O S H A O c c u p a t i o n a l N o i s e S t a n d a r d , 2 9 C F R 1 9 1 0 . 9 5 , s h a l l
b e a v a i l a b l e a n d c o p i e s s h a l l b e made a v a i l a b l e t o e m p l o y e e s u p o n request. K E S
m a i n t a i n s a h e a r i n g c on s e rva t i on p r o g r a m in accordance w i t h 29 CFR Part 1910.95.
W e a t h e r
T h e wea ther i s a n i m p o r t a n t c o n s i d e r a t i o n i n p l a n n i n g a n d c o n d u c t i n g s i t e o p e r a t i o n s . .
Rain and e x t r e m e l y hot or c o l d w e a t h e r can cause p h y s i c a l d i s c o m f o r t , l o s s o fe f f i c i e n c y , a n d p e r s o n a l i n j u r y . O f p a r t i c u l a r i m p o r t a n c e i s heat s t r e s s , w h i c h o f t e n
r e s u l t s when p r o t e c t i v e c l o t h i n g d e cr ea s e s t h e b o d y ' s n a t u r a l v e n t i l a t i o n proce s s . I na d d i t i o n , t h e h i g h h u m i d i t y o f t e n p r e s e n t i n s i d e a t a n k c o n t r i b u t e s t o t h e heat l o a d . T h e
C o l d S t r e s s a n d H e a t S t r e s s p r e v e n t i o n p r o c e d u r e s a r e i n c l u d e d i n A p p e n d i x F .
All e x t e r i o r s i t e work w i l l cease i m m e d i a t e l y and th e s i t e w i l l b e evacuated in t h e event
o f l i g h t n i n g , p r e c i p i t a t i o n , o r w i n d s e x c e e d i n g 4 0 m i l e s p e r hour. A l l o p e r a t i o n s i n s i d e
the t a n k wi l l cease i m m e d i a t e l y whenever an e l e c t r i c a l s t orm i s in p r o g r e s s or
t h r e a t e n i n g in the i m m e d i a t e area.

2.2.3 B i o l o g i c a l H a z a r d s
T h e f o l l o w i n g b i o l o g i c a l h a z a r d s m a y b e en coun t e r ed o n s i t e a l t h o u g h such encount er sare not a n t i c i p a t e d to po s e a s i g n i f i c a n t r i sk to s i te p e r s o n n e l :
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• A n i m a l b i t e s and insect s t i n g s can cause l o c a l i z e d s w e l l i n g , i t c h i n g , and minor
p a i n t h a t c a n b e h a n d l e d b y f i r s t a i d t r e a t m e n t . I n s e n s i t i z e d i n d i v i d u a l s ,
however, e f f e c t s can be more serious such as a n a p h y l a c t i c shock, which can
l e a d to severe r ea c t i on s in the c i r c u l a t o r y , r e s p i r a t o r y , and c en tra l nervoussy s t em, and in some cases, even d e a t h . The SSO w i l l i d e n t i f y p e r s o n n e l wi th aknown reac t i on t o b i t e s a n d s t i n g s a t t h e p r e - j o b s a f e t y o r i e n t a t i o n m e e t i n g . N o
a t t e m p t s s h o u l d be made to c a p t u r e any w i l d or s emi-w i ld a n i m a l s such as cats orrats due to the p o s s i b i l i t y o f a b i t e or p a r a s i t i c i n f e c t i o n .

• E x p o s u r e to a n i m a l d r o p p i n g s can cause i n f e c t i o u s d i s e a s e s such as h e p a t i t i s B
a n d H a n t a v i ru s . T h e p o t e n t i a l t o i n h a l e i n f e c t i o u s a i r borne p a r t i c u l a t e must b em i n i m i z e d . If such d r o p p i n g s a r e p r e s e n t , workers may don P P E , we t t h e area t oabate d u s t y c o n d i t i o n s , or remove the m a t e r i a l p r i o r to s t a r t i n g the work.

2 . 3 J o b H a z a r d A n a l y s i s
J o b hazard a n a l y s i s i d e n t i f i e s t h e p o t e n t i a l h a z a r d s p o s e d b y each m a j o r f i e l d a c t i v i t y ,
as w e l l as the hazard c on tro l measures to be i m p l e m e n t e d to abate the s e p o t e n t i a l
hazard s . A p p e n d i x G p r e s e n t s a n a c t i v i t y hazard a n a l y s i s f o r t h e a n t i c i p a t e d s i t ea c t i v i t i e s . P h y s i c a l h a z a r d s a r e o f p r i m a r y concern d u r i n g t h e f i e l d o p e r a t i o n s .

3 . 0 H A Z A R D C O N T R O L
C o n t r o l o f p o t e n t i a l on- s i t e h a z a r d s i n v o l v e s a n u n d e r s t a n d i n g a s w e l l a s a p p l i c a t i o n o f
t h e f o l l o w i n g t o p i c s : T r a i n i n g R e q u i r e m e n t s , G e n e r a l W o r k P r a c t i c e s , P e r s o n a lP r o t e c t i v e E q u i p m e n t , E m e r g e n c y P r o c e d u r e s , a n d M e d i c a l M o n i t o r i n g . T h e s e t o p i c sare d i s c u s s e d be low.
3 .1 T r a i n i n g R e q u i r e m e n t s
A l t h o u g h a l l K E S e m p l o y e e s have basic t r a i n i n g t h a t i n c l u d e s a m i n i m u m o f 4 0 hours o f
i n s t r u c t i o n i n a c c o rdanc e w i t h O S H A 2 9 C F R 1 9 1 0 . 1 2 0 , p l u s a p p r o p r i a t e r e f r e s h e r
t r a i n i n g , t h e work a c t i v i t i e s f o r t h i s p r o j e c t d o n o t require such t r a i n i n g .
P r i o r t o t h e s tart o f f i e l d o p e r a t i o n s , p e r s o n n e l w i l l receive s i t e - s p e c i f i c b r i e f i n g s . T h i sw i l l i n c l u d e a s b e s t o s awareness and s cope o f work. P e r s o n n e l w i l l a l s o b e r equ ired t o
v e r i f y t h a t t h e y have read a n d u n d e r s t a n d t h e H S P a n d L i b b y H e a l t h a n d S a f e t y
P r o g r a m . A p p e n d i x C i n c l u d e s A c k n o w l e d g m e n t , S i t e E n t r y L o g , a n d T a i l g a t e S a f e t y
M e e t i n g f o r m s .



3.2 W o r k Z o n e s
I n order t o reduce t h e a c c i d e n t a l s p r e a d o f h a z a r d o u s s u b s t anc e s b y workers f r o m
c o n t a m i n a t e d areas t o c l e a n areas, t h e H S O w i l l c o n f i g u r e t h e work s i t e i n t o zones.The work area wi l l b e d i v i d e d in t o three w e l l - d e l i n e a t e d zones:

• E x c l u s i o n Zone
• C o n t a m i n a t i o n R e d u c t i o n Z o n e
• S u p p o r t / C l e a n Zone

E x c l u s i o n Z o n e
The EZ is the area of the s i t e where p o t e n t i a l e x p o s u r e of p e r s o n n e l and e q u i p m e n t i s
l i k e l y to occur. The ou t er b o u n d a r y o f the EZ wil l be e s t a b l i s h e d by p l a c e m e n t o f
barrier s and wi l l b e d e s i g n a t e d by a p p r o p r i a t e s i g n s . Acce s s c ontro l p o i n t s w i l l b e
e s t a b l i s h e d to r e g u l a t e the f l o w o f p e r s o n n e l and e q u i p m e n t i n t o and ou t o f the EZ.
V i s i t o r s w i l l no t b e p e r m i t t e d t o enter th e EZ w i t h o u t th e a u t h o r i z a t i o n o f th e SHO and
d o c u m e n t a t i o n o f a p p r o p r i a t e a n d current t r a i n i n g .
C o n t a m i n a t i o n R e d u c t i o n Z o n e
The CRZ is a t r a n s i t i o n zone between the EZ and the SZ and i s d e s i g n e d to r educe the
p r o b a b i l i t y t h a t c o n t a m i n a t i o n w i l l b e t r a n s m i t t e d t o t h e c l e a n S Z . D e c o n t a m i n a t i o n i s
p e r f o r m e d w i t h i n t h i s zone. D e c o n t a m i n a t i o n p r o c e d u r e s a r e o u t l i n e d below. V i s i t o r s
w i l l no t b e p e r m i t t e d t o en t er th e CRZ u n l e s s a u t h o r i z e d by th e SHO.
S u p p o r t Z o n e
T h e S Z w i l l b e l o c a t e d i n a c l e a n , u n c o n t a m i n a t e d area o u t s i d e t h e C R Z . T h e S Z
p r o v i d e s s t o r a g e areas f o r c l e a n s a f e t y a n d work e q u i p m e n t a n d f a c i l i t i e s f o r s u p p o r t
a c t i v i t i e s . N o c o n t a m i n a t e d e q u i p m e n t , s a m p l e s , o r p e r s o n n e l a r e p e r m i t t e d i n t h e S Z .
T h e zones w i l l b e d e l i n e a t e d u s i n g c a u t i o n t a p e , b a r r i c a d e s , a n d t e m p o r a r y f e n c i n g .
P e r s o n n e l w i l l access t h e E x c l u s i o n Z o n e o n l y t h r o u g h d e s i g n a t e d l o c a t i o n s i n t h e
C o n t a m i n a t i o n R e d u c t i o n Zone .
C o m p l e t e s a m p l i n g o f t h e S i e f k e s i t e s t r u c t u r e s have n o t y e t been c o m p l e t e d . C u r r e n t
ta sk order r e q u i r e m e n t s i d e n t i f y t h e W a r e h o u s e a s b e i n g c o n t a m i n a t e d w i t h a s b e s t o s
c o n t a i n i n g m a t e r i a l s ( A C M ) . R e s u l t s f r o m f u t u r e s a m p l i n g m a y r e s u l t i n a d d i t i o n a l
s t r u c t u r e s n e e d i n g i n v e n t o r y / c l e a n u p a c t i v i t i e s . T h e r e f o r e , the work zones may be
m o d i f i e d t o r e f l e c t e x p a n d e d work areas. B e f o r e s e t t i n g u p work zones, K E S w i l lc o o r d i n a t e w i t h DOT and CDM r e p r e s e n t a t i v e s t o d i s c u s s current and p o t e n t i a l f u t u r e
s a m p l i n g r e s u l t s . Any f i e l d c h a n g e s t o t h e work zones and t r u c k route l a y o u t s w i l l b e
d o c u m e n t e d and s u b m i t t e d f o r record.
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3.3 G e n e r a l W o r k P r a c t i c e s and A c c i d e n t P r e v e n t i o n
M a i n t e n a n c e o f s i t e contro l measures , e n f o r c e m e n t o f s a f e work p r a c t i c e s , and
e s t a b l i s h m e n t o f a sp i l l c o n t a i n m e n t p r o g r a m are e s s e n t i a l c o m p o n e n t s o f a c c id en tp r e v e n t i o n at a work s i t e . The f o l l o w i n g i s a l i s t ing of g enera l work p r a c t i c e s t h a t must
be c o m p l i e d w i t h to ensure the g r e a t e s t d egr e e o f s a f e t y and a c c i d e n t p r e v e n t i o n :

• All p e r s o n n e l w o r k i n g at the s i t e and al l v i s i t o r s to the s i t e are r equired to readt h i s H S P a n d t o s i g n t h e A c k n o w l e d g m e n t o f U n d e r s t a n d i n g b e f o r e t h e y m a yenter th e work area. In a d d i t i o n , any p e r s o n w o r k i n g a t th e s i t e or v i s i t i n g th e s i t e
must s i g n t h e S i t e Entry L o g d a i l y .• P r o t e c t i v e c l o t h i n g and e q u i p m e n t will be worn at the work si te at the p r o t e c t i v e
l ev e l s p e c i f i e d b y t h e S H O o r S S O .

• All p e r s o n n e l must u s e th e b u d d y sy s t em a t a l l t i m e s w h i l e w o r k i n g on s i t e .U n d e r no c i r c u m s t a n c e s s h a l l e m p l o y e e s work a l o n e on s i t e .
• E q u i p m e n t w i l l b e k e p t i n p r o p e r w o r k i n g order , f r e e o f a c c u m u l a t e d l u b r i c a n t s ,c o n t a m i n a n t s , or o t h e r h a z a r d o u s or f l a m m a b l e sub s tance s .
• No c o n t a i n e r s o f f u e l s or o th er f l a m m a b l e s w i l l b e k e p t w i t h i n 100 f e e t o f any

e x c a v a t i o n a n d l o a d i n g o p e r a t i o n s .• D a i l y s a f e t y b r i e f i n g s w i l l b e h e l d b y t h e S S O .
• A l l e m p l o y e e s w i l l f o l l o w p o l i c i e s p r o m u l g a t e d i n t h i s H S P . C h a n g e s i n a n y

p r o c e d u r e s o r p o l i c i e s c o n t a i n e d i n t h i s p l a n w i l l o n l y b e i m p l e m e n t e d a f t e ra p p r o v a l f r o m t h e p r o j e c t S H O .
3.4 P e r s o n a l P r o t e c t i v e E q u i p m e n t
T h e h a z a r d s a n t i c i p a t e d t o b e p r e s e n t d u r i n g t h e d e s c r i b e d i n v e n t o r y , p r o p e r t y i t emd e c o n t a m i n a t i o n , s o i l e x c a v a t i o n , b u i l d i n g d e m o l i t i o n , l o a d i n g a n d h a u l i n g a c t i v i t i e s w i l l
p r o b a b l y require l ow t o m o d e r a t e l e v e l p r o t e c t i o n . Fie ld p e r s o n n e l w i l l d on Leve l C and
D p r o t e c t i o n P P E d u r i n g on- s i t e work a c t i v i t i e s . A s c o n d i t i o n s w a r r a n t , p r o t e c t i o n l e v e l s
m a y b e u p g r a d e d o r m o d i f i e d . T h e S S O i n c o n j u n c t i o n w i t h t h e S H O w i l l d e t e r m i n e t h e
a p p r o p r i a t e p e r s o n a l p r o t e c t i o n l e v e l . Based u p o n curren t k n o w l e d g e L e v e l A a n d B
p r o t e c t i o n w i l l n o t b e r e q u i r e d f o r .the o p e r a t i o n s i n t h i s T a s k Order . L e v e l C w i l l b e
worn d u r i n g p e r s o n n e l p r o p e r t y d e c o n t a m i n a t i o n , c o n t a m i n a t e d so i l e x c a v a t i o n ,
b u i l d i n g d e m o l i t i o n , a n d d i s p o s a l l o a d i n g . L e v e l D a n d m o d i f i e d Leve l D w i l l b e wornd u r i n g a l l o th er a c t i v i t i e s .
T h e e q u i p m e n t nece s sary f o r Leve l D i s d e t a i l e d be low.
L E V E L D - Leve l D c o n s i s t s o f the ba s i c work u n i f o r m , which i n c l u d e s :

• Hard hat• S a f e t y g l a s s e s• Boots
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• H e a r i n g p r o t e c t i o n• C l o t h a n d / o r l e a t h e r g l o v e s f o r e q u i p m e n t o p e r a t o r s
• A n i m m e d i a t e l y a v a i l a b l e h a l f - f a c e r e s p i r a t o r wi th H E P A c a r t r i d g e s

L E V E L C - Leve l C c o n s i s t s o f the f o l l o w i n g p r o t e c t i v e e q u i p m e n t :
• Hard hat
• S a f e t y g l a s s e s
• H e a r i n g p r o t e c t i o n• H a l f - f a c e r e s p i r a t o r w i th H E P A c a r t r i d g e s
• T y v e k c o v e r a l l s
• S t e e l - t o e d rubber boot s
• N i t r i l e o r l a t e x g l o v e s

3.5 D e c o n t a m i n a t i o n P r o c e d u r e s
T h e r e w i l l b e three t y p e s o f d e c o n t a m i n a t i o n f a c i l i t i e s : p e r s o n n e l , e q u i p m e n t , a n d
p r o p e r t y i t ems . A p e r s o n n e l d e c o n t a m i n a t i o n / c h a n g i n g s t a t i o n w i l l b e c o n s t r u c t e d
u s i n g wood f r a m e and v i squ ine . P e r s o n n e l wi l l enter and exit the work area t h r o u g h
t h i s s t a t i o n . T h e y w i l l a l s o u s e t h i s s t a t i o n t o d o n a n d remove P P E . T h e s t a t i o n w i l lhave a boot wash s t a t i o n , ba s in s to wash f a c e and h a n d s , and a mask c l e a n i n g s t a t i o n .
Decon water w i l l b e c o l l e c t e d , f i l t e r e d , a n d p l a c e d i n t e m p o r a r y s t o r a g e . F i l t e r e d wat er
w i l l b e s a m p l e d a n d d i s p o s e d u p o n r e c e i p t o f "clean" s a m p l e r e s u l t s .
A n e q u i p m e n t d e c on s t a t i o n w i l l b e c o n s t r u c t e d f o r u s e d u r i n g o f f - h a u l i n g a c t i v i t i e s a n d
b e f o r e d e m o b i l i z a t i o n o f c o n s t r u c t i o n e q u i p m e n t . T r u c k s a n d e q u i p m e n t w i l l d r i v e onto
th e e q u i p m e n t decon s t a t i o n . T r u c k t i r e s and e q u i p m e n t w i l l b e washed down t o
remove any d i r t or a s b e s t o s c o n t a m i n a t i o n b e f o r e the t ruck or e q u i p m e n t l eave s the
si te . Decon water w i l l b e c o l l e c t e d , f i l t e r e d , a n d p l a c e d i n t h e t e m p o r a r y de con s t o r a g et a n k .
P r o p e r t y i t ems t h a t are d e s i g n a t e d to be d e c o n t a m i n a t e d and r e t u r n e d wi l l be c l e a n e da t th e p r o p e r t y d e c o n t a m i n a t i o n s t a t i o n . Smal l i t ems w i l l b e c l e a n e d and r in s ed in
s i n k s , and t h e n hand d r i e d . L a r g e r i t e m s may require c o n s t r u c t i o n o f an area s i m i l a r to
t h e e q u i p m e n t decon s t a t i o n . I f such i s t h e case, t h e n t h e l a r g e r i t ems w i l l b e s p r a y e d
o f f and e i t h e r hand or a i r - d r i e d . Decon water w i l l b e c o l l e c t e d , f i l t e r e d , and p l a c e d in
t h e t e m p o r a r y decon s t o r a g e t a n k .
3.6 Emergency Proc edure s
S i t u a t i o n s t h a t c o u l d occur r e q u i r i n g an emergency r e s p o n s e a c t i on are l i s t e d be low:

• A s p i l l o f f u e l s a n d / o r l u b r i c a n t s d u r i n g e q u i p m e n t o p e r a t i o n s .• A heavy e q u i p m e n t r e l a t e d or p e r s o n a l i n j u r y a c c i d e n t .
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A li s t o f emergency r e spon s e agenc i e s and t h e i r t e l e p h o n e numbers and Route to the
Hospital Map are i n c l u d e d in A p p e n d i c e s D and E. Both wi l l be p o s t e d at the p r o j e c ts i t e . R o u t i n e emergency p r o c e d u r e s i n c l u d e :
E s c a p e Route s
In the event of an emergency, al l p e r s o n n e l wil l evacuate the s i t e and meet at ap r e d e t e r m i n e d agreed u p o n l o c a t i o n . Once the a c tua l borrow s i t e l o c a t i o n i s s e l e c t e d ,
t h e S S O w i l l d e t e r m i n e t h e emergency m e e t i n g l o c a t i o n . T h e S S O o r S i t e S u p e r v i s o rwi l l u s e t h e Si t e E n t r y Log t o ensure t h a t a l l p e r s o n n e l have evacuated th e s i te.
E v a c u a t i o n S i g n a l s a n d Other S i g n a l s
Due to th e s m a l l work areas a n t i c i p a t e d d u r i n g t h i s p r o j e c t , c r ea t i on o f e v a c u a t i o n ando ther s i g n a l s wi l l not be necessary. N e v e r t h e l e s s , workers s h o u l d be c o g n i z a n t o f ther e d u c t i o n o f c o m m u n i c a t i o n a b i l i t i e s i n h i g h noise areas. I n t h e event o f w i t h d r a w a l
f r o m the w o r k i n g area, verbal n o t i f i c a t i o n and three b l a s t s f r o m an a ir horn wi l l b e g i v e n .
A c e l l u l a r t e l e p h o n e wi l l b e a t the s i t e i f a n o t h e r t e l e p h o n e i s no t a v a i l a b l e .
F i r s t A i d
A f i r s t a id k i t w i l l b e l o c a t e d a t th e borrow s i t e and in a l l KES v e h i c l e s . The SSO anda n o t h e r p e r s o n w i l l b e c e r t i f i e d b y t h e A m e r i c a n R e d Cro s s i n f i r s t a i d a n d C P R . I f a n
i n j u r e d i n d i v i d u a l r equ ir e s f u r t h e r a t t e n t i o n , t h e i n d i v i d u a l w i l l b e i m m e d i a t e l yt r a n s p o r t e d t o th e nearest h o s p i t a l . A map i l l u s t r a t i n g th e route t o th e neares t
emergency m e d i c a l f a c i l i t y w i l l b e p r e s e n t o n s i t e (see A p p e n d i x E ) . A l l a c c i d e n t s
w i t h o u t regard t o t h e s ev e r i ty s h a l l b e r e p o r t e d i n w r i t i n g t o K E S ' s S H O w i t h i n 2 4 hours .
A l l a c c i d e n t s r e q u i r i n g a p h y s i c i a n ' s t r e a t m e n t s h a l l b e r e p o r t e d i m m e d i a t e l y t o t h e
S H O .
3 . 7 M e d i c a l M o n i t o r i n g
A l t h o u g h a l l K E S p e r s o n n e l have c o m p l e t e d a n annua l p h y s i c a l e x a m i n a t i o n t h a t meet s
t h e r e q u i r e m e n t s o f 2 9 C F R 1910 .120 ( F ) a n d T i t l e 8 C C R 1 5 1 2 t h e r e i s n o such
requ ir ement on t h i s p r o j e c t .
T h e p h y s i c a l e x a m i n a t i o n c o n s i s t s o f t h e f o l l o w i n g , a t a m i n i m u m :

• M e d i c a l and o c c u p a t i o n a l h i s t ory .• P h y s i c a l e x a m i n a t i o n , w i t h p a r t i c u l a r e m p h a s i s o n t h e c a r d i o p u l m o n a r y s y s t e m ,
genera l p h y s i c a l f i t n e s s , s k i n , b l o o d - f o r m i n g sy s t em, renal a n d nervous sy s t ems .

• U r i n a l y s i s .
• B l o o d a n a l y s i s .
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• A d d i t i o n a l t e s t s a s a p p r o p r i a t e , i n c l u d i n g chest X-ray e l e c t r o c a r d i o g r a m s tre s st e s t , p u l m o n a r y f u n c t i o n te s t .
Based o n t h i s e x a m i n a t i o n , t h e p h y s i c i a n w i l l c e r t i f y whe ther t h e i n d i v i d u a l i s c a p a b l e o f
f u l l , p a r t i c i p a t i o n i n t h e p r o g r a m , o r whe th er t h i s p er s on must work w i t h i n c er ta in
r e s t r i c t i o n s .

All med i ca l records are h e l d by KES for a p e r i o d of at l e a s t 30 years a f t e r the
e m p l o y e e ' s t e r m i n a t i o n o f e m p l o y m e n t , i n accordance wi th O S H A r e g u l a t i o n s o n
c o n f i d e n t i a l i t y a n d record k e e p i n g .
I n a d d i t i o n t o t h e a n n u a l p h y s i c a l e x a m i n a t i o n , on-si te m e d i c a l s u r v e i l l a n c e i s s t a n d a r d
KES p r o c e d u r e and i n c l u d e s heat s tress and co ld s tress m o n i t o r i n g and p r e v e n t i o n ,c o n t a m i n a n t m o n i t o r i n g , and h e a r i n g conservat ion measures.
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O P E R A T I N G P R O C E D U R E N O . H S - 1 0 2
H E A T S T R E S S

102.1 P U R P O S E
To p r o v i d e general i n f o r m a t i o n on heat stress and m e t h o d s to prevent or m i n i m i z e theoccurrence of heat stress.
A d v e r s e c l i m a t i c c o n d i t i o n s a r e i m p o r t a n t c o n s i d e r a t i o n s i n p l a n n i n g a n d c o n d u c t i n g s i t eo p e r a t i o n s . A m b i e n t t e m p e r a t u r e e f f e c t s c a n i n c l u d e p h y s i c a l d i s c o m f o r t , reducede f f i c i e n c y , p e r s o n a l i n j u r y , a n d increased ac c id en t p r o b a b i l i t y . H e a t stress i s a p a r t i c u l a rconcern when w e a r i n g i m p e r m e a b l e p r o t e c t i v e g a r m e n t s , since the se garmen t s i n h i b i t
e v a p o r a t i v e b o d y c o o l i n g .
102.2 R E Q U I R E M E N T S
T h e N I O S H c r i t e r i a d o c u m e n t f o r heat stress r e commends tha t e n v i r o n m e n t a l m o n i t o r i n gand other p r e v e n t i v e measures be a d o p t e d in hot work env ironment s . The p r o v i s i o n s are
not d i r e c t l y a p p l i c a b l e to e m p l o y e e s who are required to wear i m p e r m e a b l e p r o t e c t i v ec l o t h i n g . T h e reason f o r t h i s e x c e p t i o n i s i m p e r m e a b l e c l o t h i n g p r e v e n t s t h e e v a p o r a t i o nof sweat, which is one of the most i m p o r t a n t c o o l i n g mechani sms of the body. T h e r e is no
recognized h e a l t h s t a n d a r d p r o t e c t i o n f o r workers wear ing i m p e r m e a b l e p r o t e c t i v e
c l o t h i n g and r e s p i r a t o r s in hot e n v i r o n m e n t s .
T h e A C G I H h a s a d o p t e d a T L V f o r heat stress. T h e s e g u i d e s r e l a t e t o w o r k / r e s t r eg ime s .
102.3 A D D I T I O N A L H A Z A R D
T h e u s e o f P e r s o n a l P r o t e c t i v e E q u i p m e n t ( P P E ) c o m m o n l y r e commended f o r h a z a r d o u swaste work can p l a c e s tres s on the body. One common p r o b l e m wi th the use of PPE,
e s p e c i a l l y in hot e n v i r o n m e n t s , i s heat stress. P r o t e c t i v e c l o t h i n g can cause exces s ive
swea t ing a n d c a n preven t t h e b o d y f r o m p r o p e r l y r e g u l a t i n g b o d y t e m p e r a t u r e .
102.4 T Y P E S O F H E A T S T R E S S
H e a t stress i s the a g g r e g a t e o f e n v i r o n m e n t a l and p h y s i c a l work f a c t o r s t h a t c o n s t i t u t ethe t o t a l heat l oad i m p o s e d on the body. The e n v i r o n m e n t a l f a c t o r s of heat s tre s s are theair t e m p e r a t u r e , r a d i a n t heat e x c h a n g e , air movement, and water v a p o r pre s sure .
P h y s i c a l work c o n t r i b u t e s to the t o t a l heat s tress of the job by p r o d u c i n g m e t a b o l i c heat inthe body in p r o p o r t i o n to the i n t e n s i t y o f the work. The amount and t y p e o f c l o t h i n g a l s o
a f f e c t the heat stress.
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H e a t s t ra in is the series of p h y s i o l o g i c a l r e sponse s to heat stress.. W h e n the s t r a i n isexcessive f o r t h e e xpo s ed i n d i v i d u a l , a f e e l i n g o f d i s c o m f o r t o r d i s t r e s s may r e s u l t , a n d ,f inally, a heat d i s o r d e r may ensue. The s everi ty of s t ra in wil l d e p e n d not o n l y on the
m a g n i t u d e o f the p r e v a i l i n g s tre s s , bu t a l s o on the age , p h y s i c a l f i t n e s s , d e g r e e o fa c c l i m a t i z a t i o n , and d e h y d r a t i o n of the worker.
H e a t d i s o r d e r is a g e n e r a l term, used to d e s c r i b e one or more of the f o l l o w i n g h e a t - r e l a t e d
d i s a b i l i t i e s o r i l l n e s s e s :
• H e a t C r a m p s - p a i n f u l i n t e r m i t t e n t s p a s m s o f t h e v o l u n t a r y mus c l e s f o l l o w i n g hard

p h y s i c a l work in a hot environment. C r a m p s u s u a l l y occur a f t e r heavy swea t ing , ando f t e n beg in at the end of a work s h i f t .
• H e a t E x h a u s t i o n - p r o f u s e s w e a t i n g , weakness, r a p i d p u l s e , d i z z i n e s s , nausea, andheadache . The sk in i s cool and somet imes p a l e and c l a m m y w i t h sweat. Bodyt e m p e r a t u r e i s normal or s u b n o r m a l . N a u s e a , v o m i t i n g , and uncon s c i ou sn e s s mayoccur.
• H e a t S t r o k e - s w e a t i n g i s d i m i n i s h e d o r ' a b s e n t . T h e skin i s h o t , d r y , a n d f l u s h e d .I n c r e a s e d b o d y t e m p e r a t u r e , w h i c h , i f u n c o n t r o l l e d , m a y l ead t o d e l i r i u m , c o n v u l s i o n s ,coma, and even d e a t h . M e d i c a l care is u r g e n t l y ne eded .
102.5 M E T H O D S O F C O N T R O L L I N G H E A T S T R E S S
The f o l l o w i n g c on t ro l measures ar e a p p r o p r i a t e t o a id in c o n t r o l l i n g heat s tres s:
• P r o v i d e f o r a d e q u a t e l i q u i d s t o r e p l a c e l o s t b o d y f l u i d s a n d r e p l a c e water a n d s a l t l o s tf r o m swea t ing . E n c o u r a g e p e r s o n n e l t o d r i n k more l iqu id t h a n th e amount required t o

s a t i s f y t h i r s t . T h i r s t s a t i s f a c t i o n i s n o t a n accurate i n d i c a t o r o f a d e q u a t e s a l t a n d f l u i dr e p l a c e m e n t .
• R e p l a c e f l u i d s w i th water, commercial mixes such as G a t o r a d e or Qui ck Kick, or a

c o m b i n a t i o n of these.
• E s t a b l i s h a work reg imen tha t w i l l p r o v i d e a d e q u a t e rest p e r i o d s f o r c o o l i n g down.T h i s m a y require a d d i t i o n a l s h i f t s o f workers.
• Wear c o o l i n g device s such as vortex tub e s or c o o l i n g vests b e n e a t h p r o t e c t i v egarment s .
• T a k e al l breaks in a cool rest area (77°F is b e s t )
• Remove i m p e r m e a b l e p r o t e c t i v e garment s d u r i n g rest p e r i o d s .
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• Do not a s s i g n o ther ta sk s to p e r s o n n e l d u r i n g rest p e r i o d s .
• Inform p e r s onne l o f the i m p o r t a n c e o f ad equa t e rest , a c c l i m a t i o n , and p r o p e r d i e t in

the p r e v e n t i o n of heat stress
102.6 M O N I T O R I N G
102.6.1 T e m p e r a t u r e
The d egr e e o f heat s tre s s can be moni tored by the Wet B u l b G l o b e T e m p e r a t u r e Index(WBGT) t e c h n i q u e . Where heat stress i s a p o s s i b i l i t y , a heat stress m o n i t o r i n g dev i c e ,
such as the W i b g e t H e a t S t r e s s M o n i t o r (Reut e r S t o k e s ) can be u t i l i z e d .
T h e W B G T w i l l b e compared t o t h e T h r e s h o l d L i m i t V a l u e s ( T L V ) o u t l i n e d b y t h e A C G I HTLV g u i d e s , and a work-rest r eg iment can be e s t a b l i s h e d in accordance wi th the WBGT.N o t e tha t 5 ° C must b e s u b t r a c t e d f r o m t h e T L V s f o r heat s tres s l i s t e d t o c o m p e n s a t e f o rt h e i m p e r m e a b l e p r o t e c t i v e c l o t h i n g .
102.6.2 M e d i c a l
I n a d d i t i o n t o t h e p r o v i s i o n s o f t h e C K Y m e d i c a l s u r v e i l l a n c e p r o g r a m , on-site m e d i c a l
m o n i t o r i n g o f p e r s o n n e l s h o u l d b e p e r f o r m e d b y q u a l i f i e d m e d i c a l p e r s o n n e l f o r p r o j e c t swhere heat s tre s s i s a m a j o r concern. Blood pr e s s ur e , p u l s e , b o d y t e m p e r a t u r e (ora l),
and b o d y we igh t l o s s s h o u l d b e taken and recorded by SHSO.
• H e a r t Rate - Count the r a d i a l p u l s e d u r i n g a 30-second p e r i o d as e a r l y as p o s s i b l e inthe rest p e r i o d . If th e heart rate exceeds 110 beat s per m i n u t e a t the b e g i n n i n g o f the

rest p e r i o d , s hor t en th e next work cyc l e by o n e - t h i r d . If t h e heart rate s t i l l exceeds 110beats per m i n u t e at the next rest c y c l e , shor t en the f o l l o w i n g work cyc l e by o n e - t h i r d .
• Oral T e m p e r a t u r e - Use a c l i n i c a l t h e r m o m e t e r or s i m i l a r dev i c e to measure the oral

t e m p e r a t u r e a t t h e e n d o f t h e work p e r i o d ( b e f o r e d r i n k i n g l i q u i d s ) . I f t h e oral
t e m p e r a t u r e exceeds 9 9 . 6 ° F ( 3 7 . 6 ° C ) , shorten t h e next work cycle b y one-third
wi thou t c h a n g i n g t h e rest p e r i o d . I f t h e oral t e m p e r a t u r e s t i l l exceeds 9 9 . 6 ° F ( 3 7 . 6 ° C )at the b e g i n n i n g of the next rest p e r i o d , shorten the f o l l o w i n g work cycle by one- th ird .

• Do not p ermi t a worker to wear a s e m i - p e r m e a b l e or i m p e r m e a b l e garment if h i s / h e roral t e m p e r a t u r e exceeds 1 0 0 . 6 ° F ( 3 8 . 1 ° C ) .
• Body W e i g h t Loss - Measure body weight on a s cale accurate to +0.25 p o u n d s at theb e g i n n i n g and end of each work day ( a l s o l u n c h break, if p o s s i b l e ) to see if enough

f l u i d s are b e i n g taken to prevent d e h y d r a t i o n . W e i g h t s s h o u l d b e taken w h i l e the
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e m p l o y e e wears s i m i l a r c l o t h i n g o r , i d e a l l y , nude. T h e b o d y water l o s s s h o u l d n o texceed 1.5 percent t o t a l b ody we igh t l o s s in a work day.
• P o r t a b l e water and G a t o r a d e or o ther e l e c t r o l y t e r e p l a c e m e n t f luid s h o u l d bea v a i l a b l e . Worker s s h o u l d b e encouraged t o d r i n k f l u id s d u r i n g rest p e r i o d s .
• P h y s i o l o g i c a l M o n i t o r i n g - I n i t i a l l y , t h e f r e q u e n c y o f p h y s i o l o g i c a l m o n i t o r i n g d e p e n d son the a ir t e m p e r a t u r e a d j u s t e d for s o l a r r a d i a t i o n and the l evel o f p h y s i c a l work. Thel e n g t h of the work cycle will be governed by the f r e q u e n c y of the required

p h y s i o l o g i c a l m o n i t o r i n g .
102.7 E M E R G E N C Y A C T I O N S
The b o d y t e m p e r a t u r e must be lowered i m m e d i a t e l y in any heat stress cases. Evacuatethe person to a s h a d y or cool area in the c o n t a m i n a t i o n r educ t i on zone. Remove allp r o t e c t i v e outerwear and p e r s o n a l c l o t h i n g . Apply co ld wet t o w e l s , i c e b a g s , etc. to thep e r s o n ' s head. S p o n g e o f f bare skin wi th cool water o r r u b b i n g a l c o h o l , i f a v a i l a b l e , o r
even p l a c e the v i c t i m in a tub of cool water. The main o b j e c t i v e is to cool the per son
wi thou t c h i l l i n g them. G i v e no s t i m u l a n t s . T r a n s p o r t th e per son to a med i ca l fac i l i ty a s
soon as p o s s i b l e .
102.8 R E F E R E N C E S
Ameri can C o n f e r e n c e o f G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s , T h r e s h o l d L i m i t V a l u e s f o r
C h e m i c a l S u b s t a n c e s in th e W o r k E n v i r o n m e n t , 1984-1988.
N a t i o n a l I n s t i t u t e f o r O c c u p a t i o n a l S a f e t y a n d H e a l t h , T h e I n d u s t r i a l E n v i r o n m e n t , I t s
E v a l u a t i o n and C o n t r o l , 1973.
O l i s h i f s k i , J . B . , F u n d a m e n t a l s o f I n d u s t r i a l H y g i e n e , N a t i o n a l S a f e t y C o u n c i l , 1983.
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O P E R A T I N G P R O C E D U R E N O . H S - 1 0 3
COLD S T R E S S

103.1 P U R P O S E
To e s t a b l i s h p r o c e d u r e s f or th e i m p l e m e n t a t i o n , o p e r a t i o n , and m o n i t o r i n g o f a co ld s tre s sp r e v e n t i o n , e v a l u a t i o n , and r e spons e program. HS-103 a l s o d e s c r i b e s t h e s i g n s ands y m p t o m s which charac t er ize excessive e xpo sur e of work si te p e r s onne l to co ldenv ironment s . R e c o g n i t i o n o f the se s i g n s and s y m p t o m s n e c e s s i t a t e s p r o m p t correct ive
act ion to prevent p e rmanen t i n j u r y or d ea th .
1 0 3 . 2 R E Q U I R E M E N T S
T h e A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s ( A C G I H ) h a sd e v e l o p e d t e n t a t i v e C o l d S t r e s s T h r e s h o l d L i m i t V a l u e s ( T L V s ) t h a t a r e i n t e n d e d t op r o t e c t workers f r o m t h e severest e f f e c t s o f c o ld s tre s s ( h y p o t h e r m i a ) a n d co ld i n j u r y .T h e T L V s a r e a l s o i n t e n d e d t o d e s c r i b e e x p o s u r e s t o c o ld w o r k i n g c o n d i t i o n s u n d e rwhich i t i s b e l i e v e d t h a t n e a r l y a l l workers can be r e p e a t e d l y e x p o s e d w i t h o u t adver s eh e a l t h e f f e c t s . T h e T L V o b j e c t i v e i s t o p r e v e n t t h e d e e p b o d y core t e m p e r a t u r e f r o m
f a l l i n g be low 3 6 ° C ( 9 6 . 8 ° F ) a n d t o pr even t co ld i n j u r y t o b o d y e x t r e m i t i e s . D e e p b o d y
t e m p e r a t u r e i s the core t e m p e r a t u r e of the b o d y as d e t e r m i n e d by rec tal t e m p e r a t u r emeasurement s . For a s i n g l e , o c cas ional e x p o s u r e to a co ld e n v i r o n m e n t , a d r o p in core
t e m p e r a t u r e o f n o l ower t h a n 3 5 ° C ( 9 5 ° F ) s h o u l d b e p e r m i t t e d . I n a d d i t i o n t o p r o v i s i o n s
f o r t o t a l b o d y p r o t e c t i o n , t h e T L V o b j e c t i v e i s t o p r o t e c t a l l p a r t s o f t h e b o d y e s p e c i a l l yt h e h a n d s , f e e t , a n d head f r o m co ld i n j u r y .
1 0 3 . 3 T Y P E S O F C O L D S T R E S S
T w o f a c t o r s i n f l u e n c e t h e d e v e l o p m e n t o f a c o ld i n j u r y : amb i en t t e m p e r a t u r e a n d t h ev e l o c i t y o f t h e w i n d . W i n d c h i l l i s used t o d e s c r i b e t h e c h i l l i n g e f f e c t o f m o v i n g a i r i n
c o m b i n a t i o n w i t h l o w t e m p e r a t u r e . F o r i n s t a n c e , 1 0 ° F w i t h a wind o f 1 5 m p h i s
e q u i v a l e n t i n c h i l l i n g e f f e c t t o s t i l l a i r a t - 1 8 ° F ( S e e T a b l e H S - 1 0 3 - 1 ) .
As a g enera l r u l e , the g r e a t e s t i n c r e m e n t a l increase in wind chi l l occurs when a wind of5 mph increase s to 10 mph. Addit ional ly, water c o n d u c t s heat 240 t i m e s f a s t e r t h a n air .
T h u s , t h e b o d y c o o l s s u d d e n l y when c h e m i c a l - p r o t e c t i v e e q u i p m e n t i s removedbecause th e c l o t h i n g u n d e r n e a t h i s soaked wi th p e r s p i r a t i o n .
Persons w o r k i n g o u t d o o r s in t e m p e r a t u r e s at or be low f r e e z i n g may e x p e r i e n c e
f r o s t b i t e . Extreme co ld for a short t ime may cause severe i n j u r y to the s u r f a c e of the
body. Areas of the b o d y tha t have a h i g h s u r f a c e area to vo lume r a t i o , such as f i n g e r s ,
toes , and ears, are the most s u s c e p t i b l e to f r o s t b i t e or cold stress.

103-1



103.3.1 F r o s t b i t e
L o c a l t i s su e d a m a g e caused by e x p o s u r e to l ow t e m p e r a t u r e e n v i r o n m e n t a l c o n d i t i o n s ,i s i n c l u d e d in the g ener i c term f r o s t b i t e . T h e r e are several d egr e e s o f d a m a g e and
severe occurrence may lead to d e e p t i s s u e d a m a g e , gangrene and l o s s of the a f f e c t e dp a r t s . F r o s t b i t e o f the e x t r e m i t i e s can be c a t e g o r i z e d in to:
• F r o s t nip or i n c i d e n t f r o s t b i t e - the c o n d i t i o n i s charac t e r i z ed by s u d d e n b l a n c h i n g or

w h i t e n i n g o f s k in .
• S u p e r f i c i a l f r o s t b i t e - s k in has a waxy or whi t e a p p e a r a n c e and is f i r m to the t o u c h ,but t i s s u e b en ea th is r e s i l i e n t .
• Deep f r o s t b i t e - t i s s u e s a r e c o l d , p a l e , a n d s o l i d ; e x t r e m e l y serious i n j u r y .
103.3.2 H y p o t h e r m i a
H y p o t h e r m i a i s t h e l o w e r i n g o f t h e b o d y ' s core t e m p e r a t u r e d u e t o e x p o s u r e t o c o l d .A u t h o r i t i e s agree t h a t t h e r e are d e g r e e s o f h y p o t h e r m i a wh i ch are c h a r a c t e r i z e d as"moderate" and "severe." A v i c t i m of modera t e h y p o t h e r m i a may e x h i b i t the f i r s t seven
s i g n s l i s t e d b e l o w , i s s t i l l c ons c iou s b u t o f t e n c o n f u s e d . S e v e r e h y p o t h e r m i a i sd e t e r m i n e d b y e x t r eme s k i n c o l d n e s s , l o s s o f c o n s c i o u s n e s s , f a i n t p u l s e a n d s h a l l o w ,
i n f r e q u e n t o r a p p a r e n t l y absent r e s p i r a t i o n . S e v e r e h y p o t h e r m i a m a y r e s u l t i n d e a t h o ft h e v i c t im. P r a c t i c a l l y , t h e onset o f severe s h i v e r i n g s i g n a l s d a n g e r t o p e r s o n n e l ande x p o s u r e t o c o ld w i l l b e i m m e d i a t e l y t e r m i n a t e d f o r a n y s e v e r e l y s h i v e r i n g worker.
S i g n s o f h y p o t h e r m i a are a s f o l l o w s :
• Severe s h i v e r i n g• A b n o r m a l b e h a v i o r
• S l o w i n g• S t u m b l i n g
• W e a k n e s s
• R e p e a t e d f a l l i n g
• I n a b i l i t y t o w a l k• C o l l a p s e• S t u p o r• U n c o n s c i o u s n e s s
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103.4 M E T H O D S O F C O N T R O L L I N G COLD S T R E S S
103.4.1 Personal Pro t e c t i v e E q u i p m e n t
S i n c e p r o l o n g e d e x p o s u r e to c o l d a i r , or immer s i on in co ld water, at t e m p e r a t u r e s w e l l
above f r e e z i n g can l e a d to d a n g e r o u s h y p o t h e r m i a , who l e b o d y p r o t e c t i o n must be
p r o v i d e d a s f o l l o w s :
• A d e q u a t e i n s u l a t i n g c l o t h i n g t o m a i n t a i n core t e m p e r a t u r e s above 9 7 ° F must b e

p r o v i d e d t o workers i f work i s p e r f o r m e d i n a i r t e m p e r a t u r e s b e low 4 0 ° F . W i n d c h i l l
or the c o o l i n g power of the air i s a c r i t i c a l f a c t o r . The h i g h e r the wind sp e ed and thelower the t e m p e r a t u r e in the work area, the gr ea t e r the i n s u l a t i o n v a l u e o f the
p r o t e c t i v e c l o t h i n g i s r e q u i r e d . The e q u i v a l e n t ch i l l t e m p e r a t u r e must b e used when
e s t i m a t i n g the c omb ined c o o l i n g e f f e c t o f wind and low a ir t e m p e r a t u r e s on e x p o s e d
skin or when d e t e r m i n i n g c l o t h i n g i n s u l a t i o n r equ i r emen t s t o m a i n t a i n t h e d e e p b o d ycore t e m p e r a t u r e .

• O l d e r workers or workers w i th c i r c u l a t o r y p r o b l e m s require s p e c i a l p r e c a u t i o n a r y
p r o t e c t i o n a g a i n s t c o ld i n j u r y . T h e u s e o f extra i n s u l a t i n g c l o t h i n g a n d / o r a r e d u c t i o n
in t h e d u r a t i o n o f t h e e x p o s u r e p e r i o d ar e among th e s p e c i a l p r e c a u t i o n s wh i ch
s h o u l d b e c o n s i d e r e d . The p r e c a u t i o n a r y a c t i on s t o b e taken wi l l d e p e n d u p o n the
p h y s i c a l c o n d i t i o n of the work and s h o u l d be d e t e r m i n e d w i t h the a d v i c e o f ap h y s i c i a n w i t h k n o w l e d g e o f t h e c o l d s tre s s f a c t o r s a n d t h e m e d i c a l c o n d i t i o n o f t h e
worker.

• S p e c i a l p r o t e c t i o n o f the h a n d s i s required to m a i n t a i n manual d e x t e r i t y a s f o l l o w s :
- If f i n e work i s to be p e r f o r m e d w i t h bare h a n d s for more t h a n 10-20 m i n u t e s in an

e n v i r o n m e n t b e l o w 6 0 ° F , s p e c i a l p r o v i s i o n s w i l l b e e s t a b l i s h e d f o r k e e p i n g t h ew o r k e r ' s h a n d s warm. F o r t h i s p u r p o s e , warm a i r j e t s , r a d i a n t h e a t e r s ( f u e lburner or e l e c t r i c r a d i a t o r ) , or contac t warm p l a t e s may be u t i l i z e d . M e t a l h a n d l e s
of t o o l s and c o n t r o l bars wil l be covered by t h e r m a l i n s u l a t i n g m a t e r i a l at
t e m p e r a t u r e s b e l ow 3 0 ° F .

- I f t h e a i r t e m p e r a t u r e f a l l s b e low G O T f o r s e d e n t a r y , 4 0 ° F f o r l i g h t , o r 2 0 ° F f o r
m o d e r a t e work and f i n e manual d e x t e r i t y i s not r e q u i r e d , t h e n g l o v e s wi l l be usedby the workers.

• To prevent contact f r o s t b i t e , t h e workers must wear a n t i - c o n t a c t g l o v e s and f o l l o w
the p r o v i s i o n s shown below:
- W h e n co ld s u r f a c e s be low 2 0 ° F a r e w i t h i n reach, a w a r n i n g s h o u l d b e g i v e n t o

each worker by his s u p e r v i s o r to prevent i n a d v e r t e n t contac t by bare sk in.
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- I f t h e a i r t e m p e r a t u r e i s 0 ° F o r l e s s , t h e h a n d s s h o u l d b e p r o t e c t e d b y m i t t e n s .M a c h i n e c o n t r o l s and t o o l s f or u s e in co ld c o n d i t i o n s s h o u l d be d e s i g n e d so t h a tt h ey can be h a n d l e d w i t h o u t r emoving the m i t t e n s .
P r o v i s i o n s for a d d i t i o n a l t o t a l b o d y p r o t e c t i o n i s required i f work i s p e r f o r m e d in anenv ironment a t o r b e l ow 4 0 ° F . T h e workers w i l l wear co ld p r o t e c t i v e c l o t h i n ga p p r o p r i a t e f o r t h e l e v e l o f co ld a n d p h y s i c a l a c t i v i t y :
- If t h e a i r v e l o c i t y a t t h e j o b s i t e i s increased by w i n d , dra f t , o r ar t i f i c i a l v e n t i l a t i n ge q u i p m e n t , the c o o l i n g e f f e c t o f the wind wi l l be reduced by s h i e l d i n g the work

area, or be wear ing an e a s i l y r emovabl e outer w i n d b r e a k g a r m e n t .
- If o n l y l ight work i s i n v o l v e d and i f the c l o t h i n g on the worker may become wet onthe job s i t e , the outer l a y e r o f the c l o t h i n g in u s e wi l l b e o f a t y p e i m p e r m e a b l e towater. The ou t er g a r m e n t s must i n c l u d e p r o v i s i o n s f o r easy v e n t i l a t i o n in o r d e r t op r e v e n t w e t t i n g o f inner l a y e r s b y sweat. I f work i s done a t normal t e m p e r a t u r e sor in a hot e n v i r o n m e n t b e f o r e e n t e r i n g the co ld area, the e m p l o y e e will make

sure t h a t h i s c l o t h i n g i s not we t a s a consequence o f s w e a t i n g . If h i s c l o t h i n g i swet, t h e e m p l o y e e w i l l c h a n g e in t o d r y c l o t h e s b e f o r e e n t e r i n g t h e c o ld area. T h e
workers w i l l c h a n g e socks a n d a n y r emovab l e f e l t i n s o l e s a t r e g u l a r d a i l y
i n t e r v a l s or u s e v a p o r barr i er boots. The o p t i m a l f r e q u e n c y o f c h a n g e wi l l b e
d e t e r m i n e d e m p i r i c a l l y a n d m a y vary i n d i v i d u a l l y a n d a c c o r d i n g t o t h e t y p e o f
shoe worn and how much th e ind iv idua l ' s f e e t sweat.

- I f e x t r e m i t i e s , ears, t o e s , a n d nose cannot b e p r o t e c t e d s u f f i c i e n t l y t o p r e v e n t
s e n s a t i o n o f exce s s ive c o ld or f r o s t b i t e by h a n d w e a r , f o o t w e a r , and f a c e m a s k s ,
the s e p r o t e c t i v e i t ems w i l l b e s u p p l i e d i n a u x i l i a r y h ea t ed ver s ions .

- I f t h e a v a i l a b l e c l o t h i n g doe s n o t g ive a d e q u a t e p r o t e c t i o n t o p r e v e n t
h y p o t h e r m i a o r f r o s t b i t e , work w i l l b e m o d i f i e d o r s u s p e n d e d u n t i l a d e q u a t e
c l o t h i n g i s made a v a i l a b l e o r u n t i l w ea th er c o n d i t i o n s i m p r o v e .

- W o r k e r s h a n d l i n g e v a p o r a t i v e l i q u i d ( g a s o l i n e , a l c o h o l , o r c l e a n i n g f l u i d s ) a t a i rt e m p e r a t u r e s b e l ow 4 0 ° F w i l l t ake s p e c i a l p r e c a u t i o n s t o avoid s o a k i n g o f
c l o t h i n g o r g l o v e s wi th t h e l i q u i d s because o f t h e a d d e d d a n g e r o f c o l d i n j u r y d u et o e v a p o r a t i v e c o o l i n g . S p e c i a l note s h o u l d b e taken o f th e p a r t i c u l a r l y acute
e f f e c t s o f s p l a s h e s o f " cryogenic f l u i d s " o r tho s e l i q u i d s w i th a b o i l i n g p o i n t j u s tabove ambient t e m p e r a t u r e s .
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103.4.2 W o r k - W a r m i n g Regimen
I f work i s p e r f o r m e d c o n t i n u o u s l y i n t h e c o ld a t 2 0 ° F o r b e l ow , heated warming s h e l t e r swil l b e made a v a i l a b l e f or u s e by e m p l o y e e s d u r i n g warm-up breaks. A work-warming
r eg imen w i l l b e e s t a b l i s h e d u s i n g T a b l e H S - 1 0 3 - 2 . T h i s t a b l e assumes t h a t a l l workers
are p r o p e r l y c l o t h e d f o r p e r i o d s o f work a t t e m p e r a t u r e s b e l ow f r e e z i n g .
W h e n e n t e r i n g the heated s h e l t e r the outer l a y e r o f c l o t h i n g wi l l b e removed and the
r e m a i n d e r of the c l o t h i n g l oo s ened to p e r m i t sweat e v a p o r a t i o n or a change of dry workc l o t h i n g p r o v i d e d . A change of dry work c l o t h i n g may be p r o v i d e d as necessary toprevent workers f r o m r e t u r n i n g to t h e i r work with wet c l o t h i n g . D e h y d r a t i o n , or the lo s so f b o d y f lu id s , occurs i n s i d i o u s l y in th e c o ld env ironment and may increase th e
s u s c e p t i b i l i t y o f th e worker to co ld i n j u r y due t o a s i g n i f i c a n t change in b l o o d f l o w t o thee x t r e m i t i e s . W a r m sweet d r i n k s and s o u p s s h o u l d be p r o v i d e d at the work s i t e top r o v i d e c a l o r i c i n t a k e a n d f l u i d vo lume. T h e i n t a k e o f c o f f e e m a y n o t b e p e r m i t t e d
because o f a d i u r e t i c and c i r c u l a t o r y e f f e c t .
F o r work p r a c t i c e s a t o r b e l ow 1 0 ° F t h e f o l l o w i n g w i l l a p p l y :
• The worker w i l l b e u n d e r c on s tan t p r o t e c t i v e o b s e r v a t i o n ( b u d d y sys t em or o t h e r

d ir e c t s u p e r v i s i o n ) .
• The work rate s h o u l d not be so h i g h as to cause s w e a t i n g t h a t will r e s u l t in wet

c l o t h i n g . I f heavy work must b e d o n e , a l l rest p e r i o d s must b e t a k e n i n h ea t ed
s h e l t e r s a n d t h e o p p o r t u n i t y f o r c h a n g i n g i n t o d r y c l o t h i n g w i l l b e p r o v i d e d .

• P r o v i s i o n will be made to make sure e m p l o y e e s to be a c cu s t omed to the w o r k i n gc o n d i t i o n s a n d r equ ir ed p r o t e c t i v e c l o t h i n g .
• T h e w e i g h t a n d b u l k i n e s s o f c l o t h i n g w i l l b e i n c l u d e d i n e s t i m a t i n g t h e r equ ir ed workp e r f o r m a n c e and w e i g h t s to be l i f ted by the worker.
• T h e work w i l l b e arranged i n such a w a y t h a t s i t t i n g s t i l l o r s t a n d i n g s t i l l f o r l o n g

p e r i o d s i s m i n i m i z e d .
• U n p r o t e c t e d meta l c h a i r s eat s wi l l no t b e used. The worker s h o u l d b e p r o t e c t e d f r o md r a f t s t o t h e gr ea t e s t ex t ent p o s s i b l e .
• T h e workers w i l l b e i n s t r u c t e d i n c o l d weather p r o c e d u r e s . T h e t r a i n i n g p r o g r a m w i l li n c l u d e as a m i n i m u m i n s t r u c t i o n in:

- S a f e work prac t i c e s .
- P r o p e r r ewarming p r o c e d u r e s a n d a p p r o p r i a t e f i r s t a i d t r e a t m e n t .
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- P r o p e r c l o t h i n g pra c t i c e s .- P r o p e r e a t i n g and d r i n k i n g h a b i t s .
- R e c o g n i t i o n o f i m p e n d i n g f r o s t b i t e .- R e c o g n i t i o n o f s i g n s and s y m p t o m s of i m p e n d i n g h y p o t h e r m i a or exce s s ive

c o o l i n g of the b o d y even when s h i v e r i n g does not occur.
103.5 M O N I T O R I N G
M o n i t o r i n g i s required as f o l l o w s :
• A thermometer accurate t o 1°F w i l l b e a s s i gned a t any work p l a c e where th ee n v i r o n m e n t a l t e m p e r a t u r e i s known or e x p e c t e d t o b e be low 60 °F to e n a b l e o v e r a l lc o m p l i a n c e w i t h t h e r equ i r emen t s o f t h i s p o l i c y .
• W h e n e v e r t h e a i r t e m p e r a t u r e a t a work p l a c e f a l l s t o 3 0 ° F o r b e l o w , t h e d r y - b u l bt e m p e r a t u r e and wind sp e ed will be measured and recorded at l e a s t every 4 hours.
• T h e e q u i v a l e n t c h i l l t e m p e r a t u r e w i l l b e o b t a i n e d f r o m T a b l e H S - 1 0 3 - 1 i n a l l cases

where air movement mea sur ement s are r e q u i r e d , and wil l be recorded w i t h theo th er d a t a in th e s i t e l og t o g e t h e r w i t h a record o f t h e l e n g t h o f t ime s p e n t w o r k i n gand r e s t i n g .
103.6 E M E R G E N C Y A C T I O N
• Remove t h e v i c t i m f o r m t h e h y p o t h e r m i a / f r o s t b i t e p r o d u c i n g e n v i r o n m e n t .
• S e e k e x p e r t m e d i c a l h e l p i m m e d i a t e l y .
• Reduce h a n d l i n g to a m i n i m u m . Do not rub or mas sage the v i c t i m .
• -Prevent f u r t h e r b o d y heat l o s s b y c o v e r i n g t h e v i c t i m l i g h t l y w i t h b l a n k e t s . P l a s t i c

may b e used f o r f u r t h e r i n s u l a t i o n . Do no t cover th e v i c t im' s f a c e .
• I f t h e v i c t i m i s s t i l l c on s c i ou s a d m i n i s t e r h o t d r i n k s ; en courage a c t i v i t y , such a sw a l k i n g w h i l e w r a p p e d i n a b l a n k e t . A n y f o r m o f s e d a t i v e , t r a n q u i l i z e r o r a n a l g e s i c( p a i n r e l i e v e r ) w i l l n o t b e a d m i n i s t e r e d because th e s e m a y f a c i l i t a t e f u r t h e r heat l o s sand convert m o d e r a t e h y p o t h e r m i a i n t o a severe case.
103.7 R E F E R E N C E S
A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s , T h r e s h o l d L i m i t V a l u e s f o rC h e m i c a l S u b s t a n c e s in the Work E n v i r o n m e n t , 1989-1990..
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O P E R A T I N G P R O C E D U R E H S - 5 0 1
P E R S O N N E L D E C O N T A M I N A T I O N

501.1 P U R P O S E
Personne l e n g a g e d in h a z a r d o u s waste s i te i n v e s t i g a t i o n or r e m e d i a t i o n can become-c o n t a m i n a t e d in several ways, i n c l u d i n g b e ing s p l a s h e d wi th l i q u i d chemica l p r o d u c t s o rc on tamina t ed water w h i l e d r i l l i n g , d e v e l o p i n g , t e s t i n g , a n d s a m p l i n g w e l l s ; h a n d l i n g
chemical waste s , c o n t a m i n a t e d so i l or water, or c o n t a m i n a t e d e q u i p m e n t ; w a l k i n g on
c o n t a m i n a t e d so i l or t h r o u g h c o n t a m i n a t e d s u r f a c e water; and contact wi th chemica lv a p o r s , d u s t s , f u m e s , a n d mi s t s . A l t h o u g h p ro t e c t i v e c l o t h i n g h e l p s prevent t h e wearerf r o m b e c oming c o n t a m i n a t e d , c o n t a m i n a t i o n can occur. D e c o n t a m i n a t i o n reduces d e r m a l
e xpo sur e time. I t a l s o p r e v e n t s h a z a r d o u s m a t e r i a l s f r o m b e ing t r a n s f e r r e d f r o mp r o t e c t i v e c l o t h i n g to wearer and to c l ean areas where u n p r o t e c t e d i n d i v i d u a l s can be
e x p o s e d .
D e c o n t a m i n a t i o n c o n s i s t s o f r emoving c o n t a m i n a t e d c l o t h i n g and w a s h i n g the skin to
remove c o n t a m i n a n t s . How ex t ens ive the d e c o n t a m i n a t i o n proce s s must be d e p e n d sp r i m a r i l y on the t y p e s o f c o n t a m i n a n t s and the nature o f on-site a c t i v i t i e s p l a n n e d . As the
t o x i c i t y o f th e c o n t a m i n a n t s and the m a g n i t u d e o f p o t e n t i a l c o n t a m i n a t i o n o f p e r s o n n e lincrease s , the d e c o n t a m i n a t i o n proce s s becomes i n c r e a s i n g l y more ex t ens ive andt h o r o u g h . T h i s o p e r a t i n g p r o c e d u r e d e s c r i b e s d e c o n t a m i n a t i o n g u i d e l i n e s . P r o c e d u r e s f o rfield o p e r a t i o n s must be d e v e l o p e d on a s i t e -by- s i t e basis.
501.2 R E S P O N S I B L E A U T H O R I T Y
D e c o n t a m i n a t i o n o p e r a t i o n s a t each h a z a r d o u s waste s i t e s h a l l b e s u p e r v i s e d by the SiteH e a l t h a n d S a f e t y O f f i c e r .
501.3 D E C O N T A M I N A T I O N P R O C E D U R E S
501.3.1 E q u i p m e n t W o r n
• Ful l - fa c e r e s p i r a t o r w i t h c a n i s t e r o r c a r t r i d g e s
• Hard hat
• C h e m i c a l - r e s i s t a n t s a f e t y boots w i th or w i t h o u t boot covers
• Inner and outer g l o v e s• One p i e c e , h o o d e d , c h e m i c a l - r e s i s t a n t s p l a s h suit ( e x a m p l e : p o l y e t h y l e n e or S a r a n e x -coated T y v e k c o v e r a l l )
501.3.2 D e c o n t a m i n a t i o n F a c i l i t y S e t U p
T h e decon f a c i l i t y s h o u l d have a min imum o f f o u r s t a t i o n s : ( 1 ) s e g r e g a t e d e q u i p m e n t
d r o p s t a t i o n ; (2) c o v e r a l l , boot , and g l o v e wash and rinse s t a t i o n ; (3) c o v e r a l l and outerg l o v e removal s t a t i o n ; and (4) r e s p i r a t o r , boot s , and inner g l o v e removal s t a t i o n .
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501.3.3 S t a t i o n 1 - S e g r e g a t e d E q u i p m e n t Drop
D e p o s i t e q u i p m e n t used in the e x c l u s i o n zone (e.g. t o o l s , s a m p l i n g device s and
c on ta iner s , m o n i t o r i n g i n s t r u m e n t s , r a d i o s , c l i p b o a r d s , e t c .) on a p l a s t i c d r o p c l o t h or in
p l a s t i c - l i n e d conta iner s .
501.3.4 S t a t i o n 2 - Boot W a s h and Rinse
S t e p i n t o th e f i r s t c on ta in er o f d e c o n t a m i n a t i o n s o l u t i o n and scrub bo t tom and s i d e s o f
boots up to t a p e d area to remove gross c o n t a m i n a t i o n . After boots have been s c r u b b e d ,
s t e p into the second c o n t a i n e r o f d e c o n t a m i n a t i o n s o l u t i o n and repea t the w a s h i n g
process . Final ly, s t e p i n t o c o n t a i n e r o f rinse water and rinse boot s t h o r o u g h l y . Proceed to
S t a t i o n 3.
501.3.5 S t a t i o n 3 - Outer G l o v e W a s h and Rinse
P l a c e g l o v e d h a n d s in c o n t a i n e r or d e c o n t a m i n a t i o n s o l u t i o n and wash g l o v e s . Use a
brush i f necessary. After w a s h i n g th e g l o v e s , p l a c e h a n d s in c o n t a i n e r o f rinse water and
rinse g l ov e s t h o r o u g h l y . T h i s s t a t i o n and S t a t i o n 2 may be combined i n t o one s t a t i o n i f
p r o t e c t i v e e q u i p m e n t i s no t g r o s s l y c o n t a m i n a t e d .
501.3.6 S t a t i o n 4 - C o v e r a l l and Outer G l o v e Removal
I f u s ed , remove t a p e f r o m l e g s a n d wr i s t s a s we l l a s f r o m c ov era l l z i p p e r . T h e n , removecovera l l and g l o v e s in t h a t order. Care must be taken to prevent t r a n s f e r of c o n t a m i n a n t s
f r o m coveral l t o u n d e r c l o t h e s . T r a n s f e r can be m i n i m i z e d by r o l l i n g or f o l d i n g th e c o v e r a l l
as it i s b e i n g removed so t h a t the c o v e r a l l i s t urned i n s i d e - o u t . P l a c e t a p e , c o v e r a l l s , and
outer g l ov e s in th e p l a s t i c l i n e d r e c e p t a c l e p r o v i d e d a t t h i s s t a t i o n .
501.3.7 S t a t i o n 5 - R e s p i r a t o r , Boot, and I n n e r G l o v e Removal
Remove r e s p i r a t o r and boot s and p l a c e t h e m in r e c e p t a c l e s p r o v i d e d a t t h i s s t a t i o n .
Remove inner g l o v e s and d i s c a r d in r e c e p t a c l e p r o v i d e d .
501.3.8 S t a t i o n 6 - H a n d A n d F a c e W a s h a n d S t r e e t S h o e D o n n i n g
W a s h , r inse , a n d d r y h a n d s a n d f a c e , t h en d o n street shoes. I f h i g h l y t o x i c , corros ive , o r
sk in a b s o r b a b l e c h e m i c a l s are known to be p r e s e n t , a shower facility s h o u l d be set up in
the s u p p o r t area and p e r s o n n e l required to shower b e f o r e l e a v i n g the s i t e .
501.4 L E V E L O F P R O T E C T I O N F O R D E C O N T A M I N A T I O N P E R S O N N E L
P e r s o n n e l a s s i s t i n g in the d e c o n t a m i n a t i o n proce s s must wear the same p e r s o n a l
p r o t e c t i v e e q u i p m e n t worn by p e r s o n n e l b e i n g d e c o n t a m i n a t e d .
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501.5 D E C O N T A M I N A T I O N S O L U T I O N
A d e c o n t a m i n a t i o n s o l u t i o n s h o u l d be c a p a b l e of removing or c o n v e r t i n g to a h a r m l e s ssub s tance the c o n t a m i n a n t o f concern wi thou t h a r m i n g the o b j e c t b e ing d e c o n t a m i n a t e d .
The pre f err ed s o l u t i o n is a mixture of d e t e rgen t and water, which is a r e l a t i v e l y s a f eo p t i o n compared t o chemical d e c o n t a m i n a n t s . T h e recommended s o l u t i o n f o rd e c o n t a m i n a t i n g boots and g l ov e s is 1 to 1.5 t a b l e s p o o n s of A l c o n o x per g a l l o n of warmwater. Skin s u r f a c e s s h o u l d be d e c o n t a m i n a t e d by w a s h i n g wi th hand s oap and water.The d e c o n t a m i n a t i o n s o l u t i o n must be c h a n g e d when it no l o n g e r f o a m s or when it
becomes e x t r e m e l y d i r t y . Rinse .water must be changed when it becomes d i s c o l o r e d ,b eg in s to f o a m , or when the d e c o n t a m i n a t i o n s o l u t i o n cannot be removed.
501.6 D E C O N T A M I N A T I O N E Q U I P M E N T A N D S U P P L I E S
The f o l l o w i n g i s a l i s t o f d e c o n t a m i n a t i o n e q u i p m e n t and s u p p l i e s :
• 1 t o 2 p l a s t i c d r o p c l o t h s , min imum t h i c k n e s s o f 3 m i l l s a n d min imum size o f 9 ' x 1 2 ' .
• 4 to 7 c o n t a i n e r s , 30 to 50 g a l l o n c a p a c i t y ( g a l v a n i z e d t u b , stock t a n k , or children'sw a d i n g p o o l ) , f o r w a s h i n g a n d r i n s i n g .
• 1 to 2 r e c ep ta c l e s ( d r u m s or p l a s t i c trash cans) for receiving con taminat ed d i s p o s a b l e

e q u i p m e n t and t ra sh .
• 1 to 2 5 5 - g a l l o n d r u m s for s t o rage of c o n t a m i n a t e d wash and rinse water.
• P l a s t i c bag s o f d i f f e r e n t sizes f or t e m p o r a r y s t orage o f c o n t a m i n a t e d e q u i p m e n t andf o r l i n i n g t ra sh r e c e p t a c l e s .
• 2 to 4 l o n g - h a n d l e d s o f t b r i s t l e d brushe s ( e . g . , t o i l e t b r u s h ) .
• 3 to 4-inch d i a m e t e r p l a s t i c p i p e or 4x4-inch t i m b e r to raise e d g e s of d r o p c l o t h to

c o n t a i n c o n t a m i n a t e d wash a n d rinse water s p i l l e d d u r i n g d e c o n t a m i n a t i o n . Other
m e t h o d s may be used.

• Detergen t (e .g . A l c o n o x ) and hand s oap .
• F r e s h water.
• P a p e r t o w e l s f o r d r y i n g h a n d s , f a c e , a n d e q u i p m e n t .
• C h a i r s or benches for p e r s o n n e l to sit on w h i l e r emoving boots.
• Shower f a c i l i t y wi th lockers ( o p t i o n a l ) .
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O P E R A T I N G P R O C E D U R E H S - 5 0 2
E Q U I P M E N T D E C O N T A M I N A T I O N

502.1 P U R P O S E
To e s t a b l i s h g u i d e l i n e s f or th e d e c o n t a m i n a t i o n o f e q u i p m e n t used a t hazardou s waste
s i t e s to m i n i m i z e the ri sk o f c o n t a m i n a n t e xpo sur e to p e r s o n n e l , and m i n i m i z e the
p o t e n t i a l f o r o f f s i t e m i g r a t i o n o f c o n t a m i n a n t s .
502.2 R E S P O N S I B L E A U T H O R I T Y
D e c o n t a m i n a t i o n o p e r a t i o n s at each h a z a r d o u s waste s i te s h a l l be s up erv i s ed by the Site
H e a l t h a n d S a f e t y O f f i c e r .
502.3 E Q U I P M E N T D E C O N T A M I N A T I O N F A C I L I T I E S
D e c o n t a m i n a t i o n f a c i l i t i e s w i l l vary d e p e n d i n g o n s i t e c o n d i t i o n s a n d t h e m a g n i t u d e a n d
d u r a t i o n o f i n d i v i d u a l p r o j e c t s . M o b i l e d e c o n t a m i n a t i o n t r a i l e r s , p e r m a n e n t
d e c o n t a m i n a t i o n s t a t i o n s , o r t e m p o r a r y d e c o n t a m i n a t i o n s t a t i o n s w i l l b e p r o v i d e dd e p e n d i n g o n whi ch t y p e o f s t a t i o n i s a p p r o p r i a t e f o r each s i t e . M o b i l e d e c o n t a m i n a t i o nt r a i l e r s wi l l be e q u i p p e d wi th a 2,000 ps i steam c l e a n e r , a p o r t a b l e water s u p p l y , and a
d e c o n t a m i n a t i o n water c o l l e c t i o n system. T h e t r a i l e r w i l l a l s o b e e q u i p p e d w i th r a m p s t oa l l o w v e h i c l e s t o dr iv e onto i t . The f l o o r o f t h e t r a i l e r w i l l b e c on s t ru c t ed o f s teel g r a t i n g
over a l a r g e catch bas in. The catch ba s in d r a i n s to a s u m p tha t i s p u m p e d to t r a i l e r
mounted s t o r a g e t a n k s . S i d e w a l l s w i l l b e erected on the t r a i l e r t o pr ev en t s p r a y e d waterf r o m f a l l i n g o u t s i d e o f t h e c o l l e c t i o n area.
F o r l o n g - t e r m p r o j e c t s , a p e r m a n e n t e q u i p m e n t d e c o n t a m i n a t i o n s t a t i o n w i l l b e
c on s t ruc t ed on a concrete or s i m i l a r l y c on s t ru c t ed pad wi th s i d e w a l l s . The pad wil l be
s l o p e d t o a l l o w d e c o n t a m i n a t i o n water t o run o f f i n t o a catch ba s in or s i m i l a r c o l l e c t i o n
system. The pad w i l l b e c on s t ru c t ed l a r g e e n o u g h t o h o l d th e l a r g e s t p i e c e o f e q u i p m e n tt h a t w i l l be used at the s i t e . E q u i p m e n t w i l l be c l eaned u s i n g a 2,000 psi s t eam c l eaner .
T e m p o r a r y e q u i p m e n t d e c o n t a m i n a t i o n s t a t i o n s w i l l c on s i s t o f v i squeen p l a c e d o n t h e
ground over berming. S i d e w a l l s w i l l b e erected t o prevent s p r a y e d water f r o m fa l l ing
o u t s i d e o f t h e s t a t i o n . T h e s t a t i o n w i l l b e s l o p e d t o a l l o w t h e c o l l e c t i o n o f d e c o n t a m i n a t i o nwater in a p o r t a b l e s ump. C l e a n i n g will be a c c o m p l i s h e d u s i n g a 2,000 psi s t eam cleaner.
D e c o n t a m i n a t i o n water stored in the s t orage t a n k s and p o r t a b l e s u m p s wi l l be s a m p l e da n d a n a l y z e d f o r p r o p e r d i s p o s a l i f required b y t h e t r e a t m e n t / d i s p o s a l f a c i l i t y . S o i l a n ds l u d g e f r o m th e d e c o n t a m i n a t i o n s t a t i o n s w i l l b e c o l l e c t e d in a p p r o p r i a t e c on ta in er s ands a m p l e d i f required by th e t r e a t m e n t / d i s p o s a l f a c i l i ty . D e c o n t a m i n a t i o n and d i s p o s a l o fd e c o n t a m i n a t i o n waste wil l be p e r f o r m e d in accordance with 40 CFR 265.114.
D e c o n t a m i n a t i o n waste wi l l be t r ea t ed or d i s p o s e d o f in p e r m i t t e d r e c y c l i n g , t r e a t m e n t ,
a n d / o r d i s p o s a l f a c i l i t i e s .
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502.4 D E C O N T A M I N A T I O N O F L A R G E E Q U I P M E N T A N D V E H I C L E S
All l a r g e e q u i p m e n t and v eh i c l e s used in the e x c lu s i on zone o f hazardou s waste s i t e s wi l lbe d e c o n t a m i n a t e d b e f o r e t h ey are moved to the s u p p o r t zone. Soil and s e d i m e n t will beremoved f r o m th e e q u i p m e n t u s i n g hand t o o l s , bru she s , brooms, etc. The e q u i p m e n t w i l l
then be driven onto the d e c o n t a m i n a t i o n t r a i l e r or s t a t i o n where it w i l l be h i g h pre s sure
rinsed wi th h o t water ( m i n i m u m 1 2 0 ° F ) u s i n g a 2,000 p s i s team cleaner. T h ed e c o n t a m i n a t i o n r in sa t e w i l l b e c o l l e c t e d i n a p p r o p r i a t e c on ta iner s f o r r e c y c l i n g ,t r e a t m e n t , or d i s p o s a l , as a p p r o p r i a t e . D e c o n t a m i n a t i o n wil l be p e r f o r m e d as o u t l i n e d in
t h e f o l l o w i n g s e c t ions t o prevent t r a c k i n g o f p o t e n t i a l hazardou s m a t e r i a l s o f f site.
502.5 D E C O N T A M I N A T I O N O F S M A L L E Q U I P M E N T A N D H A N D T O O L S
S m a l l e q u i p m e n t , s a m p l i n g e q u i p m e n t , a n d hand t o o l s w i l l b e d e c o n t a m i n a t e d u s i n gbucket s or t ub s tha t are p l a c e d on the d e c o n t a m i n a t i o n t r a i l e r or s t a t i on . If ad e c o n t a m i n a t i o n t r a i l e r or s t a t i o n is not pre s ent at the s i t e , v i squeen will be p l a c e d on the
ground over b e r m i n g t o c on ta in any s p i l l e d r insate. The f o l l o w i n g p r o c e d u r e s w i l l b e
f o l l o w e d f o r t h e d e c o n t a m i n a t i o n o f s m a J I e q u i p m e n t a n d hand t o o l s :
• All loose so i l and s e d i m e n t wi l l b e removed u s i n g b r i s t l e brushes .
• The e q u i p m e n t wi l l b e washed in a n o n p h o s p h a t e d e t e r g e n t s o l u t i o n u s i n g scrub

brushes.
• F o l l o w i n g t h e d e t e r g e n t wash, t h e e q u i p m e n t w i l l b e r in s ed w i t h t a p water.
• As the f inal s t e p , the e q u i p m e n t wi l l b e rinsed in d i s t i l l ed water and a l l o w e d to a ir dry.
T h e d e c o n t a m i n a t i o n r i n s a t e w i l l b e c o l l e c t e d i n a p p r o p r i a t e c o n t a i n e r s f o r r e c y c l i n g ,
t r e a t m e n t , or d i s p o s a l , a s a p p r o p r i a t e .
502.6 R E F E R E N C E S
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , C o d e o f F e d e r a l R e g u l a t i o n s T i t l e 4 0 Part265 .114 , D i s p o s a l o r D e c o n t a m i n a t i o n o f E q u i p m e n t , S t r u c t u r e s , a n d S o i l s .
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O P E R A T I N G P R O C E D U R E N O . H S - 5 0 4
S I T E C O N T R O L

504.1 P U R P O S E
To p r o v i d e g u i d a n c e in e s t a b l i s h i n g s i te control d u r i n g hazardous waste s i t e a c t i v i t i e s . -
S i t e contro l c on s i s t s o f p r o v i d i n g f o r s e cur i ty , c o m m u n i c a t i o n s , l a y o u t o f s i t e a c t i v i t yf a c i l i t i e s ( i . e . , command p o s t , d e c o n t a m i n a t i o n area, e t c .), s e t t i n g up work zones, andm o n i t o r i n g o f wea ther c o n d i t i o n s .
504.2 S E C U R I T Y
S i t e s e cur i ty s h o u l d be e s t a b l i s h e d to l imit access to the s i t e and prevent u n a u t h o r i z e dp e r s o n n e l f r o m e n t e r i n g t h e s i t e area. T h e f o l l o w i n g s h o u l d b e c on s id er ed when p r o v i d i n g
s i te security:
• The s i t e s h o u l d be secured wi th f e n c i n g ( i . e . , cha in l ink f e n c e , wire, or b a r r i e r s ) , a s

a p p r o p r i a t e .
• A s e cur i ty guard s h o u l d be p r o v i d e d as neces sary, and be l o c a t e d in the v i c i n i t y of the

command pos t ( o f f i c e t r a i l e r ) .
• A c o n t r o l l e d access to the r e g u l a t e d zones s h o u l d be e s t a b l i s h e d . T h i s c o n t r o l l e d

access s h o u l d be t h r o u g h a d e c o n t a m i n a t i o n uni t or area.
• O n l y a u t h o r i z e d p e r s o n n e l are p e r m i t t e d t o enter r e g u l a t e d zones. No one s h a l l en t ert h e s i t e w i t h o u t a p p r o p r i a t e a u t h o r i z a t i o n .
• A l l p e r s on s e n t e r i n g t h e r e g u l a t e d zones s h a l l b e e q u i p p e d w i th a p p r o p r i a t e p e r s o n a l

p r o t e c t i v e d ev i c e s .
• All p e r s on s e n t e r i n g th e r e g u l a t e d zones must b e f a m i l i a r w i t h and a b i d e by th e h e a l t h

a n d s a f e t y p l a n .
504.3 C O M M U N I C A T I O N S
M e t h o d s o f m a i n t a i n i n g c o m m u n i c a t i o n s on s i t e between s i t e p e r s o n n e l s h o u l d , b e
p r o v i d e d . C o m m u n i c a t i o n between the command po s t and p e r s o n n e l w o r k i n g inr e g u l a t e d zones s h o u l d be p r o v i d e d . C o m m u n i c a t i o n , as w e l l as v i s u a l c on ta c t , s h o u l d bem a i n t a i n e d between p e r s o n n e l in r e g u l a t e d zones. Use of the "buddy" sys t em s h o u l d be
p r a c t i c e d . T h e f o l l o w i n g m e t h o d s o f c o m m u n i c a t i o n s h o u l d b e u t i l i z e d a s a p p r o p r i a t e :
• R a d i o s
• H a n d s i g n a l s• Air horns
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• B e l l s
• F l a g s• Boards or s i gn s
Emergency i n f o r m a t i o n ( r o u t e s , p h o n e numbers , e t c .) s h o u l d be p o s t e d on site.
504.4 S I T E L A Y O U T
I n d e v e l o p i n g a s i te l a y o u t f o r s i t e i n v e s t i g a t i o n a c t i v i t i e s a n d e s t a b l i s h i n g command p o s t ,d e c o n t a m i n a t i o n f a c i l i t i e s , etc., t h e f o l l o w i n g c r i t e r i a s h o u l d b e c o n s i d e r e d :
• S i t e l o c a t i o n and o w n e r s h i p• L o c a t i o n of r o a d s , power l i n e s , etc.• T e r r a i n ( l i n e - o f - s i g h t , avenues o f a p p r o a c h , ingre s s and e g r e s s )• P r e v a i l i n g wind d i r e c t i o n• L o c a t i o n of sources of water and power
• P r o x i m i t y to i n h a b i t a n t s or r e s i d e n t s
• L o c a t i o n o f emergency f a c i l i t i e s
504.5 W O R K Z O N E S
Work zones s h o u l d be e s t a b l i s h e d w i t h i n a s i t e as a p p r o p r i a t e d e p e n d i n g on the d e g r e e
of p o t e n t i a l hazard and the t y p e o f work a c t i v i t i e s b e i n g p e r f o r m e d . A r e a s known ors u s p e c t e d to be of h i g h p o t e n t i a l s h o u l d be d e s i g n a t e d as r e g u l a t e d or e x c l u s i o n zones.T h e i m m e d i a t e areas ( e . g . , 2 5 - f o o t r a d i u s ) around i n t r u s i v e a c t i v i t i e s ( i . e . , d r i l l i n g ,
e x c a v a t i n g , e t c .) may be c l a s s i f i e d as r e g u l a t e d or e x c l u s i o n a r y . D e c o n t a m i n a t i o n areas
s h o u l d a l s o b e r e g u l a t e d . A p p r o p r i a t e p e r s o n a l p r o t e c t i v e e q u i p m e n t s h o u l d b e worn by
per s onne l i n r e g u l a t e d zones, i n accordance wi th t h e s i t e s p e c i f i c s a f e t y p l a n f o r t h e s i t e .
C o m m a n d p o s t s s h o u l d be in c l ean areas u p w i n d of c o n t a m i n a t e d or e x c l u s i o n a r y zones.
504.6 W E A T H E R C O N D I T I O N S
M o n i t o r i n g o f wea ther c o n d i t i o n s s h o u l d be p e r f o r m e d d u r i n g s i t e a c t i v i t i e s a s may be
a p p r o p r i a t e . M o n i t o r i n g f o r t h e f o l l o w i n g s h o u l d b e c o n s i d e r e d :
• W i n d d i r e c t i o n ( v a n e , wind sock, f l a g g i n g )
• T e m p e r a t u r e for heat stress c o n d i t i o n s• T e m p e r a t u r e f o r co ld s tress c o n d i t i o n s
504.7 D O C U M E N T A T I O N
D e s c r i p t i o n o f s i t e contro l s h o u l d b e p r e s e n t e d i n t h e s i t e s a f e t y p l a n , i n c l u d i n g a p l o t p l a nof the s i te i n d i c a t i n g l o c a t i o n s o f s i t e f e a t u r e s and work f a c i l i t i e s . Records s h o u l d bem a i n t a i n e d r e g a r d i n g site access and m o n i t o r i n g o f wea ther c o n d i t i o n s . The Si t e
S u p e r v i s o r or h i s / h e r d e s i g n a t e w i l l b e r e s p o n s i b l e f or m o n i t o r i n g s i t e access and weatherc o n d i t i o n s .
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O P E R A T I N G P R O C E D U R E N O . H S - 5 2 3
O P E R A T I O N O F S T E A M C L E A N E R A N D P O W E R W A S H E R

523 .1 P U R P O S E
To p r o v i d e basic g u i d a n c e for the s a f e op e ra t i on o f p o r t a b l e steam cleaners and power
washers.
523.2 A P P L I C A B I L I T Y
This p r o c e d u r e a p p l i e s t o th e o p e r a t i o n o f p o r t a b l e steam c l eaner s and power washers.
523.3 H A Z A R D S
A steam c l e a n e r i s c a p a b l e o f g e n e r a t i n g up to 200p s i o f i n t e r n a l pres sure. This amount
of pressure can cause weakened c o m p o n e n t s to burst and release h i g h v e l o c i t y p i e c e stha t a r e c a p a b l e o f c a u s i n g p u n c t u r e i n j u r i e s . S t e a m t e m p e r a t u r e s c a n exceed 2 5 0 ° F .
C o n t a c t wi th th e p r e s s u r i z e d s t eam, h e a t i n g u n i t , ga s e n g i n e , and s p r a y nozz l e can
cause t h i r d degree burns. A power washer opera t e s at c o n s i d e r a b l y le s s pres sure andmuch lower t e m p e r a t u r e s , bu t s t i l l ha s th e c a p a c i t y t o cause s i m i l a r i n j u r i e s o f l e s s e r
m a g n i t u d e . C o n s i d e r a t i o n s h o u l d be given to the c o n t a m i n a n t s in the so i l when the s e
uni t s are used for d e c o n t a m i n a t i o n because the heat a n d / o r nozz l e v e l o c i t y may create
an a irborne i n h a l a t i o n e xpo sur e .
523.4 S A F E P R A C T I C E S
The m a n u f a c t u r e r ' s p r o c e d u r e s h o u l d b e read u n t i l i t i s u n d e r s t o o d and s t r i c t l y a d h e r e d t o
a t a l l t imes. T h e m a n u f a c t u r e r ' s o p e r a t i n g p a r a m e t e r s must never b e d e v i a t e d f r o m d u r i n g
o p e r a t i o n . T h i c k canvas l i n e d neoprene g l o v e s g e n e r a l l y p r o v i d e a d e q u a t e p r o t e c t i o n
f r o m heat and s i t e c o n t a m i n a n t s . Rubber boo t s , T y v e k c o v e r a l l s w i th a h o o d , and s a f e t y
g l a s s e s are a l s o a p p r o p r i a t e p r o t e c t i o n to be worn. A f a c e s h i e l d must a l s o be worn forclose contact work.
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K E S
H A Z A R D A N A L Y S I S

T A S K : M o b i l i z a t i o n / D e m o b i l i z a t i o n J O B T I T L E : Laborer s , O p e r a t o r s a n d Drivers
M I N I M U M P E R S O N N E L P R O T E C T I V E E Q U I P M E N T T O B E U S E D : L e v e l D - I l a r d h a t , S a l e t y - T o e d work boo t s , s a f e t y
g l a s s e s , h e a r i n g p r o t e c t i o n i f warranted a n d s t a n d a r d work c l o t h e s ( s h i r t s must b e a t l e a s t short s l e ev ed a n d f u l l l e n g t h p a n t s ) .
M o d i f i e d Leve l D a n d L e v e l C a s i n d i c a t e d i n H e a l t h a n d S a f e t y P l a n .

J O B S T E P S H A Z A R D S R E C O M M E N D E D S O L U T I O N S

1. On / off l oad t ruck s w i t h e q u i p m e n t and
m a t e r i a l s

( S B y ) Loos e / u n c o n t r o l l e d e q u i p m e n t ,
p a r t s or m a t e r i a l s

2. S p o t t r u c k s or e q u i p m e n t

( E ) P h y s i c a l H a z a r d s
( C W ) Rough s u r f a c e s a n d s h a r p e d g e s
( C B e ) S h i f t i n g l o a d s
( S B y ) U n s t a b l e t e r ra in
( C W ) Overhead U t i l i t i e s

( A D M ) I n s p e c t i o n o f truck p r i o r t o
u n l o a d i n g f o r p o s s i b l e need o f s p e c i a l i z e d
e q u i p m e n t .
( A D M ) s a f e t y i n s p e c t i o n o f e q u i p m e n t
( A D M ) Q u a l i f i e d o p e r a t o r o n e q u i p m e n t
( E N G / A D M ) U s e t a g l i n e s a n d d e s i g n a t e d
s p o t t e r s
( A D M ) P r o p e r h o u s e k e e p i n g pro c edure s
( P P E ) Wear work g l o v e s
( A D M ) A v o i d p i n c h p o i n t areas
( A D M ) Move v e h i c l e t o s t a b l e area
( E N G ) M a i n t a i n c l earance between

e q u i p m e n t and overhead l i v e s .
H a z a r d C o d e s :

C B e - C a u g h t Between F B - F a l l B e l o w L e v e l
C B y - C o n t a c t e d B y F S - F a l l S a m e L e v e l
C W - C o n t a c t W i t h S B y - S t r u c k 1 3 Y
E - E x p o s u r e T l - T r a p p e d I N

R e c o m m e n d e d S o l u t i o n C o d e s :
A D M - A d m i n i s t r a t i v e C o n t r o l
E N G - E n g i n e e r i n g C o n t r o l -
P P E - P e r s o n n e l P r o t e c t i v e E q u i p m e n t



K E S
H A Z A R D A N A L Y S I S

T A S K : P r e p a r a t o r y S i t e S e t u p a n d S i t e C l e a n u p J O B T I T L E : Laborer s , O p e r a t o r s
M I N I M U M P E R S O N N E L P R O T E C T I V E E Q U I P M E N T T O B E U S E D : L e v e l D - H a r d l i a t , S a f e l y - T o e d work boo t s , s a f e t y
g l a s s e s , h e a r i n g p r o t e c t i o n i f warrant ed a n d s t a n d a r d work c l o t h e s ( s h i r t s must b e a t l e a s t short s l e e v e d a n d f u l l l e n g t h p a n t s ) .
M o d i f i e d L e v e l D a n d L e v e l C a s i n d i c a t e d i n H e a l t h a n d S a f e t y P l a n .

J O B S T E P S H A Z A R D S R E C O M M E N D E D S O L U T I O N S

I . C l e a n u p o f p r o j e c t s i t e / S e t u p work
zones and work areas.

( S B y ) Loose / u n c o n t r o l l e d e q u i p m e n t ,
p a r t s o r m a t e r i a l s
( E ) A s b e s t o s d u s t

( C W ) B i o l o g i c a l hazard s
( E ) P h y s i c a l H a z x a r d s
( S O ) L i f t i n g i n j u r i e s

( F S ) S l i p s , T r i p s a n d F a l l s

( A D M ) I n s p e c t i o n o f s i t e
( A D M ) Q u a l i f i e d o p e r a t o r o n e q u i p m e n t
( E N G ) W e t i t e m s / area t o e l i m i n a t e d u s t
( P P E ) W e a r p r o p e r P P E
( A D M ) E m p l o y e e T r a i n i n g
( P P E ) W e a r work g l o v e s a n d p r o p e r P P E
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) I n s t r u c t i o n i n p r o p e r l i f t i n g
t e c h n i q u e s
( A D M ) K e e p areas f r e e o f t r i p p i n g
hazard s
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s

H a z a r d C o d e s :
C B c - C a u g h t Betwe en F B - F a l l B e l o w L e v e l
C B y - C o n t a c t e d B y F S - F a l l S a m e L e v e l
C W - C o n t a c t W i t h S B y - S t r u c k B Y
E - E x p o s u r e " I ' l - T r a p p e d I N

R e c o m m e n d e d S o l u t i o n C o d e s :
A D M - A d m i n i s t r a t i v e C o n t r o l
E N G - E n g i n e e r i n g C o n t r o l
P P E - P e r s o n n e l P r o t e c t i v e E q u i p m e n t



K E S
H A Z A R D A N A L Y S I S

T A S K : I n v e n t o r y / S t o r a g e o f P r o p e r t y I t e m s J O B T I T L E : Laborer s , Opera t or s
M I N I M U M P E R S O N N E L P R O T E C T I V E E Q U I P M E N T T O B E U S E D : L e v e l D - H a r d h a t , S a f e t y - T o e d work boo t s , s a f e t y
g l a s s e s , h e a r i n g p r o t e c t i o n i f warranted a n d s t a n d a r d work c l o t h e s ( s h i r t s must b e a t l e a s t short s l e ev ed a n d f u l l l e n g t h p a n t s ) .
M o d i f i e d Leve l D a n d L e v e l C a s i n d i c a t e d i n H e a l t h a n d S a f e t y P l a n .

J O B S T E P S H A Z A R D S R E C O M M E N D E D S O L U T I O N S

1. Removal o f i t e m s f r o m s t r u c t u r e s ,
s o r t i n g and p l a c e m e n t o f i t e m s in
t e m p o r a r y s t o rage .

( S B y ) Loo s e / u n c o n t r o l l e d e q u i p m e n t ,
p a r t s or m a t e r i a l s and d e b r i s

( C ) A s b e s t o s d u s t

( C W ) B i o l o g i c a l hazard s

( E ) P h y s i c a l hazard s
( C W ) W o r k s i t e d e b r i s , rough s u r f a c e s ,
s h a r p e d g e s
( F S ) S l i p s , T r i p s a n d F a l l s

( A D M ) I n s p e c t i o n o f s i t e p r i o r t o
b e g i n n i n g work f or p o s s i b l e need o f
s p e c i a l i z e d e q u i p m e n t .
( E N G ) W e t i t e m s / area t o e l i m i n a t e d u s t
( P P E ) W e a r p r o p e r P P E
( A D M ) E m p l o y e e T r a i n i n g
( A D M ) E m p l o y e e S a f e t y M e e t i n g s
(PPE) W e a r work g l o v e s and p r o p e r PPE
( A D M ) Proper h o u s e k e e p i n g proc edure s
( P P E ) W e a r work g l o v e s
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) K e e p areas f r e e o f t r i p p i n g
hazard s
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s

H a z a r d C o d e s :
C B e - C a u g h t B e t w e e n F B - F a l l B e l o w L e v e l
C B y - C o n t a c t e d B y F S - F a l l S a m e L e v e l
C W - C o n t a c t W i t h
E - E x p o s u r e

S B y - S t r u c k B Y
I I - T r a p p e d I N

R e c o m m e n d e d S o l u t i o n C o d e s :
A D M - A d m i n i s t r a t i v e C o n t r o l
E N G - E n g i n e e r i n g C o n t r o l
P P E - P e r s o n n e l P r o t e c t i v e E q u i p m e n t



K E S
H A Z A R D A N A L Y S I S

T A S K : D e m o l i t i o n o f S t r u c t u r e s J O B T I T L E : L a b o r e r s , O p e r a t o r s , Driver s
M I N I M U M P E R S O N N E L P R O T E C T I V E E Q U I P M E N T T O B E U S E D : L e v e l D - H a r d h a t , S a f e t y - T o e d work boo t s , s a f e t y
g l a s s e s , h e a r i n g p r o t e c t i o n i f warrant ed a n d s t a n d a r d work c l o t h e s ( s h i r t s must b e a t l e a s t short s l e e v e d a n d f u l l l e n g t h p a n t s ) .
M o d i f i e d L e v e l D a n d Leve l C a s i n d i c a t e d i n H e a l t h a n d S a f e t y P l a n .

J O B S T E P S H A Z A R D S R E C O M M E N D E D S O L U T I O N S

1 . D e m o l i t i o n o f s t r u c t u r e s a n d l o a d i n g o f
debr i s .

( S B y ) Loose / u n c o n t r o l l e d e q u i p m e n t ,
p a r t s or m a t e r i a l s and d e b r i s

( E ) A s b e s t o s d u s t
( C W ) B i o l o g i c a l h a z a r d s

( E ) P h y s i c a l hazard s
( C W ) W o r k s i t e d e b r i s , rough s u r f a c e s ,
s h a r p e d g e s
( F S ) S l i p s , T r i p s a n d F a l l s

( A D M ) Q u a l i f i e d o p e r a t o r o n e q u i p m e n t
( A D M ) I n s p e c t i o n o f s i t e p r i o r t o
b e g i n n i n g work f o r p o s s i b l e need o f
s p e c i a l i z e d e q u i p m e n t .
( A D M ) S a f e t y i n s p e c t i o n o f e q u i p m e n t
( E N G ) W e t i t e m s / area t o e l i m i n a t e d u s t
( P P E ) W e a r p r o p e r P P E
( A D M ) E m p l o y e e T r a i n i n g
( A D M ) E m p l o y e e S a f e t y M e e t i n g s
(PPE) Wear work g l o v e s and p r o p e r PPE
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) E m p l o y e e S a f e t y M e e t i n g s
( P P E ) W e a r work g l o v e s a n d p r o p e r P P E
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) K e e p areas f r e e o f t r i p p i n g
hazard s
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s

H a z a r d C o d e s :
CBe - C a u g h t B e t w e e n
CBy - C o n t a c t e d By
C W - C o n t a c t W i t h
E - E x p o s u r e

F B - F a l l B e l o w L e v e l
F S - F a l l S a m e L e v e l
S B y - S t r u c k B Y
T l - T r a p p e d I N

R e c o m m e n d e d S o l u t i o n C o d e s :
A D M - A d m i n i s t r a t i v e C o n t r o l
E N G - E n g i n e e r i n g C o n t r o l
P P E - P e r s o n n e l P r o t e c t i v e E q u i p m e n t



K E S

H A Z A R D A N A L Y S I S
T A S K : S o i l E x c a v a t i o n , L o a d i n g a n d
B a c k f i l l i n g J O B T I T L E : L a b o r e r s , O p e r a t o r s
M I N I M U M P E R S O N N E L P R O T E C T I V E E Q U I P M E N T T O B E U S E D : Leve l D - M a r d h a t , S a f e t y - T o e d work boot s , s a f e t y
g l a s s e s , h ear ing p r o t e c t i o n i f warranted a n d s t a n d a r d work c l o t h e s ( s h i r t s must b e a t l e a s t short s l e e v e d a n d f u l l l e n g t h p a n t s ) .
M o d i f i e d L e v e l D a n d L e v e l C a s i n d i c a t e d i n H e a l t h a n d S a f e t y P l a n .

J O B S T E P S H A Z A R D S R E C O M M E N D E D S O L U T I O N S

1. Ex cava t e and l o a d , and b a c k f i l l and
spread i m p o r t e d so i l

( S B y ) Loo s e / u n c o n t r o l l e d e q u i p m e n t ,
p a r t s or m a t e r i a l s and d e b r i s

( E ) A s b e s t o s du s t

( C W ) B i o l o g i c a l h a z a r d s

( E ) P h y s i c a l hazard s

( A D M ) Q u a l i f i e d o p e r a t o r o n e q u i p m e n t
( A D M ) I n s p e c t i o n o f s i t e p r i o r t o
b e g i n n i n g work f o r p o s s i b l e need o f
s p e c i a l i z e d e q u i p m e n t .
( A D M ) S a f e t y i n s p e c t i o n o f e q u i p m e n t
( E N G ) W e t i t e m s / area t o e l i m i n a t e d u s t
( P P E ) W e a r p r o p e r P P E
( A D M ) E m p l o y e e T r a i n i n g
( A D M ) E m p l o y e e S a f e t y M e e t i n g s
( P P E ) W e a r work g l o v e s a n d p r o p e r P P E
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) E m p l o y e e S a f e t y M e e t i n g s

H a z a r d C o d e s :
CBe - C a u g h t Between
C B y - C o n t a c t e d By
C W - C o n t a c t W i t h
E - E x p o s u r e

F B - F a l l B e l o w L e v e l
F S - F a l l S a m e L e v e l
S B y - S t r u c k B Y
I I - T r a p p e d [

R e c o m m e n d e d S o l u t i o n C o d e s :
A D M - A d m i n i s t r a t i v e C o n t r o l
E N G - E n g i n e e r i n g C o n t r o l
P P E - P e r s o n n e l P r o t e c t i v e E q u i p m e n t



K E S
H A Z A R D A N A L Y S I S

T A S K : S o i l E x c a v a t i o n , L o a d i n g a n d
B a c k f i l l i n g C o n t . J O B T I T L E : L a b o r e r s , O p e r a t o r s , D r i v e r s
M I N I M U M P E R S O N N E L P R O T E C T I V E E Q U I P M E N T T O H E U S E D : L e v e l D - l l a r d h a t , S a f e t y - T o e d work boo t s , s a f e t y
g l a s s e s , h ear ing p r o t e c t i o n i f warranted a n d s t a n d a r d work c l o t h e s ( s h i r t s must h e a t l e a s t short s l e e v e d a n d f u l l l e n g t h p a n t s ) .
M o d i f i e d L e v e l D a n d L e v e l C a s i n d i c a t e d i n H e a l t h a n d S a f e t y P l a n .

J O B S T E P S H A Z A R D S R E C O M M E N D E D S O L U T I O N S

( C W ) W o r k s i t e d e b r i s , rough s u r f a c e s ,
s h a r p e d g e s
( F S ) S l i p s , T r i p s a n d F a l l s

( C W ) E q u i p m e n t o p e r a t i o n hazard s

( P P E ) W e a r work g l o v e s a n d p r o p e r P P E
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) K e e p areas f r e e o f t r i p p i n g
hazards
( A D M ) P r o p e r h o u s e k e e p i n g p r o c e d u r e s
( A D M ) M a i n t a i n s a f e e q u i p m e n t d i s t a n c e
or use s p o t t e r
( A D M ) E q u i p m e n t s a f e t y i n s p e c t i o n s
( A D M ) P i n c h p o i n t hazard s
( P P E ) U s e p r o p e r P P E
( A D M ) E m p l o y e e s a f e t y t r a i n i n g
( A D M ) U s e q u a l i f i e d o p e r a t o r s

H a z a r d C o d e s :
CBe - C a u g h t B e t w e e n
C B y - C o n t a c t e d B y
C W - C o n t a c t W i t h
E - E x p o s u r e

F B - F a l l B e l o w L e v e l
F S - F a l l S a m e L e v e l
S B y - S t r u c k B Y
T l - T r a p p e d I N

R e c o m m e n d e d S o l u t i o n C o d e s :
A D M - A d m i n i s t r a t i v e C o n t r o l
F . N G - E n g i n e e r i n g C o n t r o l
P P E - P e r s o n n e l P r o t e c t i v e E q u i p m e n t


